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ceded them, are the traditional characteristic performances of 


the steels that do honor to the memories of the Red Man. 


The endurance of Mohawk Extra, the high speed steel 
par excellence, under the strain of speed is truly a worthy 
namesake of those tireless and silent Mohawk braves who, 
trusting to their speed, their endurance and their accuracy, 
struck hard and sure, and were a terror to those who would 
emulate them. Mohawk Extra is similar in name and 


characteristics. 


Mohawk Extra is the high speed steel that makes those 


big red-hot chips for long periods without regrinding. 


ii \Vhatever your tool steel requirements, you'll 


find a Ludlum Steel peculiarly adapted for the work. 


If you really want to reduce your costs, make an ally of 


the steel of enduring tradition. 
Be sure you have your copy of our textbook. No charge 
Ludlum Steel Company 
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on trial during the past year as they have probably 
never been on trial before in the his- 
tory of railway transportation. As one 
of the results of the world war there 
has been created a general state of 
mind which not only is exceedingly 
cal of all existing institutions but which is even inclined 
to assume that the burden of proof lies with those who would 
defend them. Technical associations of railway officers and 
supervisors, particularly in the mechanical department, have 
ot escaped this situation, and developments during the past 
ar have added tremendous force to this questioning of 
ilues and of the right to continued existence. 
Most of these associations have become closely affiliated 
ith organizations of supply companies whose interests in the 
irious fields of association work have led them to place their 
roducts on exhibit during the annual conventions. These 
xhibits have undoubtedly been of great mutual benefit. The 
inprecedented conditions in the railway market for the past 
two years, however, have been such that the assembling of 
these exhibits did not seem justified this year. Following 
the decisions to that effect, there immediately began a move- 
ment among the railroad associations to postpone their con- 
entions, which culminated in the resolution passed by the 
\ssociation of Railway Executives recommending the general 
\doption of that policy by all organizations within its control. 
This action has raised’ several questions on the answer to 
which the future of these associations may depend. 

First, if these organizations are of any value to the rail- 
roads in developing a deeper interest in better railroading 
ind in improving practices, why was not their work most 
needed by the roads in the present period of stress? The 
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lack of confidence in their value, by their members as well as 
by the railway executives. 

Second, are exhibits of tools and equipment and the sup- 
port of the exhibiting organizations the prime object of these 
conventions? Recent events, taken at their face value, sug- 
gest an affirmative answer to this question. 

Third, if the answer to the second question is “Yes,” are 
the railroads justified in encouraging the continuance of 
these conventions, even after a return of prosperity? There 
is no escape from the conclusion that the roads ultimately 
must bear the expense of these exhibits, as well as part of the 
expense of the conventions themselves. 

The Railway Mechanical Engineer believes that the work 
of these associations should be continued. But if it is to be 
continued the purpose and the return expected should be clear- 
ly formulated in the minds, both of the association members 
and of the executives who direct the policy of the railroads. 
There were sufficient exceptions to the general rule of conduct 
this year to prove that a successful convention could be held 
even under the present unfavorable conditions. The Interna- 
tional Railway Fuel Association convention was well attended 
and the work done fully justifies the course taken by the ex- 
ecutive committee. Furthermore, its success was not in spite 
of, but partially because of railroad support. The Traveling 
Engineers’ Association, in a half-hearted attempt to evade 
responsibility, held a meeting the nature of the work at 
which would have fully justified the executive committee had 
it called a full-fledged convention. The influence of the 
latter would have been felt with much greater force than was 
possible -with the small attendance which the call for the 
meeting brought out. 

The responsibility for the success of these associations lies 
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primarily with the membership. Unless the members are 
thoroughly convinced of the value of their organization and 
are willing to back that conviction by their actions, how can 
they expect to win, even half-hearted support from railway 
managements? ‘The time is ripe for some clear thinking on 
this subject by railway association members. This should 
result in well defined conclusions. When those conclusions 
have been arrived at they should be backed up with all the 
concerted force of which the membership is capable. 


Limited numbers of machine tools have been purchased by 
the railroads in the past few weeks, and it is reasonable to 
suppose that, in view of the need for 
modern shop equipment and the grad- 
ual improvement in the financial situa- 
tion, still more orders for machinery 
will be placed in the near future. It is 
not amiss at this time, therefore, to consider several sug- 
gestions on the purchase of machine tool equipment, sug- 
gestions demonstrated by experience to be of prime im- 
portance, not only to the railroads but to the manufacturers 
as well. 

The false economy of purchasing on a price basis only has 
been pointed out many times in the Railway Mechanical 
Engineer and most railroad men realize that such a policy 
can well be characterized as “penny wise and pound 
foolish.” Mechanical department men responsible for shop 
output are in a position to know, if anyone does, just 
what machines are needed, and if the financial condition of a 
road does not warrant the purchase of the specific machines 
requested, it would be better to postpone buying rather than 
get cheaper substitutes which do not fill the need. 

Another undesirable practice, followed perhaps unavoid- 
ably on some roads, is the buying of a large order of machine 
tools at one time, and not ordering again for two or three 
years. It would be much better wherever possible to replace 
each machine as it becomes too worn, or out of date, for 
economical use, and no difficulty will be found in financing 
these replacements provided adequate depreciation accounts 
are maintained. These are two main arguments in favor of 
replacing machinery as it becomes worn out and thus inci- 
dentally distributing orders throughout the year. From the 
point of view of railroad men the sooner obsolete machines 
are replaced the sooner is efficient shop operation secured. 
From the manufacturer’s viewpoint, the distribution of orders 
throughout the year will enable him to employ a medium 
force of men in a shop of medium capacity all the year round. 
The result will be a reduced cost to the manufacturer who 
can sell machines for less money while making the same 
profit. 

A third practice to be recommended in the purchase of 
machine tools is to hold up requests for bids until there is at 
least a reasonably good prospect of immediate purchase. In 
a certain case, bids were asked for 18 months before the 
order was placed and in an endeavor to close the order a 
representative of the manufacturer made a trip to the shop 
immediately. Several subsequent trips were made in the 18 
months and eventually all profit from the sale went to pay 
for the salesmen’s time and traveling expenses. It is ob- 
vious that if this practice were followed extensively, the 
manufacturer would soon be compelled to charge more for 
machines to offset the additional selling cost. But the ob- 
jection may be raised that it is often necessary to ask for 
prices and data far ahead of possible orders so as to deter- 
mine the advisability of installing certain machines. This 
difficulty can be readily overcome by stating on the request 
that the bids are required for purposes of preliminary 
estimate only. 

It may not be entirely clear why railroad men should care 
if machine tool manufacturers are put to unnecessary expense, 


Suggestions 
on the Purchase 
of Machine Tools 


RAILWAY MECHANICAL ENGINEER 





Vor. 95, No. 10 


and the answer is that whatever represents an economic loss 
to one branch of industry is harmful to the entire country. 
The position of the United States as the leading industrial 
nation is due in no small measure to the enterprise, foresight 
and persistent effort of manufacturers who design and build 
time and labor saving machinery. For their mutual advan- 
tage, railroad men should co-operate in every possible way 
with machine tool manufacturers so that the latter will be 
able to furnish machinery at the lowest cost consistent with 
good material, careful workmanship and a reasonable profit. 


It is an unfortunate fact that the word “‘cost’’ conveys various 
meanings to different people. A failure to recognize its full 
significance has been the cause of much 
fruitless discussion, has resulted in 
many a false decision and has brought 
failure to multitudes of promising en- 
terprises. Through many hard knocks 
and in accordance with the law of the survival of the fittest, 
the successful manufacturer or merchant has learned that the 
cost of an enterprise includes far more than the expenditures 
for labor and materials. In the years which are now little 
more than a tradition, the shrewd manager was often able to 
carry on a business successfully for a long time without a full 
knowledge of the various factors which made up his manu- 
facturing costs. His business sense led him to recognize their 
existence in a general way and thanks in a large measure to 
the lack of severe competition, he was able to add a sufficient 
amount to his direct costs to ensure a profit after meeting 
all incidental obligations. If he guessed too low in one case, 
his next guess may have been sufficiently high to offset the 
loss. If he failed frequently to make a sufficient allowance 
for overhead, the result was bankruptcy and the courts dis- 
tributed what was left among the creditors. 

The natural evolution was the development of an accurate 
cost accounting system which would not only take care of 
and properly distribute the burden for indirect labor, power, 
lights, general materials and supplies, but also such obscured, 
though nevertheless vital, factors as insurance, taxes, mainte- 
nance, depreciation, betterments, replacements, procuring of 
capital, sales expenses, provision for periods of low produc- 
tion, losses, unforeseen contingencies, etc. The development 
during the last 20 years of industrial cost accounting methods 
is one of the striking features in connection with our large 
manufacturing organizations. Accounting has been de- 
veloped to a high degree. As a result managers now base 
their decisions in regard to provision of manufacturing fa- 
cilities, what shall be made, the character and quality of the 
product and even the entire selling campaign upon the bed 
rock of accurate cost accounts. 

When we turn from the manufacturing to the railroad field, 
the contrast in cost accounting is a startling one. As the 
function of a railroad is to provide transportation and the 
maintenance of its rolling stock is only one of many inci- 
dental activities, shops have been looked upon frequently as 
a necessary evil and maintenance expenses have been met 
when and because they could not be avoided. In addition, 
the character of railroad accounts has been shaped to meet the 
requirements of the Interstate Commerce Commission reports. 
A railroad does not sell the product of its shops in an open 
market in competition with other shops. Even experienced 
and successful railroad managers have not learned to appre- 
ciate the importance and bearing of many of the factors af- 
fecting shop costs. They have not been forced to do so as 
have industrial managers and have too often closed their eyes 
to the problem which is recognized to be a complicated one. 
There were also many easy ways to disguise a number of the 
factors and allow them to be absorbed in various general 
accounts. 


An unusual combination of conditions recently has led a 
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number of roads to place orders with outside builders for the 
repairs of locomotives and cars. As orders for new equipment 
were lacking, builders have been glad to accept such contracts 
and thus keep their plants in operation. Other roads are con- 
sidering taking similar action. The question naturally and 
always asked at such a time is “How will the cost for work 
done in the contract shop compare with the cost for the same 
work done in our own shops?” ‘This is a question which is 
easy to ask but difficult to answer. Certain figures in con- 
nection with the cost of work done in railroad shops may be 
available, but when they are analyzed they are found to be 
exceedingly incomplete and lacking in many elements. Rail- 
roads have not accumulated records which are of much value 
r aid in making a decision in such a case. 

Realizing the importance of a more complete knowledge, 
one of the large railroads recently called in a corps of trained 
accountants to obtain the cost of rebuilding 50 box cars in 
their own well-equipped shops and the cost of similar repairs 

equal number of the same kind of cars in a contract 

Every effort was made to select cars which were in a 
ilar condition and the local railroad officers co-operated 
heartily in the effort to secure full information. The results 
‘this investigation are given in an article appearing in this 
The difficulties experienced in obtaining some of the 
ssary information, the factors considered and their bear- 
¢ on the total costs are most enlightening and bring out 
listinctly many things which are too frequently overlooked, 
annot ignored if cold facts are desired instead of a 

of facts, guesses and omissions. 
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The lot of the foremen and local supervisory officers in the 
inical department is often difficult and trying. They 

are confronted every day with petty 
troubles that are nevertheless serious in 
their effects. The labor problem, which 
to the higher officer is a question to be 
settled on broad general principles, 
nts itself to the local officer more as a personal problem 
lving men with whom he is closely associated. Delays 
engine failures and the occasional derailments and 
ks are vexatious to the higher officer when he sees them 

ie morning report, but they are only an incident in the 
rs of the day. For the man down the line they mean 
rs and sometimes days of continuous exertion that taxes 
atience and his physical endurance. To the conscientious 
‘eman the position calls for the best efforts he can put forth, 
though the responsibility may be limited to a small plant 
roblems are often just as difficult as those of the man 
ier up. Anyone who is familiar with the situation can 
understand why the problem of getting and keeping the right 
of foreman is one of the most serious the roads are 
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Che first step needed to place foremanship on a better basis 
recognition by the management of the true position of 
local officer. Too often the foreman is not taken into 
confidence of the management. He is not made to feel 

it he can look to the higher officer for whole-hearted co- 

| ration in solving his problem and often he is not properly 
: ported in doing constructive work. Personal contact with 
ther foremen and with his superiors, while not discouraged, is 

: idom encouraged. The head of the department is usually 
isy and finds little time to cultivate a personal acquaintance 
th the men. Probably he does not intend to keep aloof 

rom the local officers, but if his actions give that impression, 
effect is much the same. The foreman’s most direct con- 


~+ 


ct with his superior is likely to come when things have 
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ne wrong. He may get an incorrect impression from a 
1 etter written in a critical tone after some unavoidable 
lure. It is hard to keep up courage when the best effort 


meets with criticism. 


The natural reaction is to seek to avoid 
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censure and to concentrate attention on minor details; to do 
the work in a thorough but mediocre way, working to get by, 
without ambition, without inspiration. 

The desire to avoid censure is strong in every normal man, 
but a feeling that is quite as general and in an ambitious man 
even stronger is the desire for approbation. If only a man’s 
mistakes are noted, his chief aim will be to avoid such mis- 
takes. On the other hand, if his constructive work is recog- 
nized, he will try to do more constructive things. Almost 
every railroad office has someone on the alert to mete out 
criticism for each mistake, but how many letters of commenda- 
tion are ordinarily written to the man down the line? Would 
it not help matters if the foreman, vexed and discouraged 
with his many difficulties, could be made to feel occasionally 
either by an interview or by a cheerful letter that the man- 
agement realized his position and appreciated whatever con- 
structive work he had done? 


There are a number of signs which point to the possibility 
for soon effecting a much needed improvement in freight car 
conditions. For the month of August 
reports from some 200 Class I rail- 
roads show a net operating income of 
approximately $90,000,000, the largest 
for any month since August, 1919. 
This was an increase from approximately $69,000,000 for the 
same roads for the previous month, which in turn was the 
largest net income for any month since October, 1920, the 
last month of good returns before the heavy decline in traffic 
set in. It is true that this result has been obtained by drastic 
curtailments of maintenance expenditures. But if previous 
experience is any criterion, the prospects are good for a 
continuing increase in the volume of traffic through Septem- 
ber and October before the normal seasonal decline in traffic 
movement may be expected to set in. Such, in fact, has been 
the case during September. That this showing has actually 
justified some increase in the volume of car maintenance is 
evident from the fact that the first decrease in the number of 
bad order cars for the year was shown by the report of the 
Car Service Division for the first half of August. 

Since there is a considerable reserve of idle motive power 
tied up in good order it seems probably that the heaviest in- 
creases in maintenance of equipment expenditures may be 
expected in the car department. With approximately 16 per 
cent of the freight cars of railroad ownership out of order, 
three-quarters of which are in need of heavy repairs, such in- 
creases in car repair work as take place should be devoted to 
heavy repairs. On much of the equipment now in bad order 
this class of repairs has been deferred for years—in many 
cases probably since before Railroad Administration control. 
Undoubtedly many of these cars in need of heavy repairs 
could successfully be returned to service by a continuation of 
the patch work practice which has so long been in effect. Con- 
tinually deferring the needed heavy repairs, however, con- 
stantly adds to the volume of light repair work without de- 
creasing the heavy repairs which ultimately must be taken 
care of. The inevitable result is an increase in the average 
cost of maintenance which the roads can ill afford to con- 
tinue. Throughout the period during which the number of 
bad orders has been increasing there has been little increase 
in the number of light repairs, indicating that this class of 
work has been taken care of currently even under the present 
scale of curtailed expenditures. Any increase in expenditures 
made possible by the steadily improving financial situation 
should be devoted to a permanent improvement of freight car 
conditions. 


A Brighter 
Outlook for 
Car Repairs 


A Fire in the car shops of the Missouri, Kansas & Texas at 
Wichita Falls, Texas, on September 20, damaged the woodwork 
mill, several freight cars, a crude oil tank and the entire machine 
shop equipment—estimated loss, $75,000; cause, unknown, 
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Insulation of Freight and Passenger Cars 


New York. 
To THE EpIror: 

I have read with much interest the discussion in your issue 
of September, 1921, by Arthur J. Wood, and I am glad in- 
deed that my article as published in your July, 1921, issue 
has at least caused comment and criticism. 

The subject is beyond doubt one which should receive the 
attention of all railway engineers, due to the varied inter- 
pretations that have been placed on the efficiencies of insu- 
lating materials, and while Mr. Wood’s criticism is helpful, 
yet it is not conclusive, as he does not offer in a concrete 
form some real definite plan which may or may not be ac- 
cepted by engineers as being finally correct. 

I mentioned the fact in the opening paragraphs of my 
article that there existed great differences of opinion on this 
subject of insulation, dating back to the time of Jean Claude 
Peclet, nearly a century ago. We have had quite a number 
of investigations carried on in the various laboratories since 
that time, and during the past few years we have also had 
some very able papers presented before the various engineer- 
ing societies as well as investigations by the following: 

U. S. Bureau of Standards: A. C. Willard and L. C. 
Litchy; H. C. Dickinson and M. D. Van Dusen, University 
of Illinois Engineering Experiment Station; Prof. Charles 
Ladd Norton, Massachusetts Institute of Technology; L. B. 
McMillan, University of Illinois; Charles H. Herter, paper 
read before A. S. M. E.; R. L. Shipman, paper before Third 
International Congress of Refrigeration, 1913; J. A. Moyer, 
Pennsylvania State College; Arthur J. Wood and E. F. 
Grundhofer, Pennsylvania State College, and many others 
that could be mentioned. 

The basis of most of our investigations have, however, been 
built up on the results obtained by the eminent French 
physicist Peclet and investigations by Rietschel and Grashof. 

The principal difficulty seems to lie in the varied types of 
apparatus used in the experiments and which naturally give 
different results. In time we will no doubt have to arrive at 
a satisfactory method acceptable to the engineering field. 

The methods most commonly employed in this country 
may be classified according to principle at least as follows: 

1. Ice Box Method. 

2. Oil Box Method. 

3. Cold Air Box Method. 

4. Hot Air Box Method. 

5. Flat or Hot Plate Method. 

The following is an excerpt from Bulletin No. 102 issued 
by the University of Illinois: 

“The most prominent American investigator has been 
Prof. C. L. Norton of the Massachusetts Institute of Tech- 
nology. The best equipped thermal-transmission testing plant 
in this country has been erected by the Armstrong Cork Com- 
pany, at Beaver Falls, Pa. A similar plant is located at the 
Pennsylvania State College at State College, Pa. In the tests 
run at the former plant little attention has been given to sur- 
face temperatures, since only actual or overall transmission 
air to air coefficients were desired. In the plant at Pennsyl- 
vania State College both air and surface temperatures are 
measured by means of platinum resistance pyrometers, and 
the Engineering Experiment Station at State College has been 
studying the effect produced on the heat transmission by vary- 
ing the relative humidity and velocity of the air passing over 
the outside surface of a building wall. 

“The ‘Worcester Polytechnic Institute has recently con- 
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ducted a series of tests on the heat transmission of various 
types of ice house construction. Prof. J. R. Allen, University 
of Michigan, has recently reported the results of tests on 
transmission coefficients for glass made under a variety of 
conditions.” 

There has been very little data published on the subject of 
“car insulation” and the writer is perfectly satisfied that 
after the subject is further investigated there will be some 
recommendations that would be of considerable value. 

In my discussion on this subject I have taken what I con- 
sider the nucleus of all the latest experiments and brought 
together the salient points regarding methods for arriving at 
transmission factors. 

The matter of air space in the walls of passenger and 
freight cars probably cannot be counted on for much value, 
and in many cases might just as well be omitted, as there are 
practically no instances where such an air space will remain 
a dead air space for an indefinite period of time. Therefore, 
the question of air space is debatable. However, the writer 
has given the benefit of a certain value in his article and 
which is according to good practice at the present time. Un- 
doubtedly the best and most dependable results will be ob- 
tained by dividing up air spaces and inserting layers of in- 
sulation which more nearly approaches the so-called ‘dead 
air space.” 

Mr. Wood is correct in his reference to Table III to the 
effect that the values of C and K are transposed as this table 
was reproduced from tests made by the U. S. Bureau of 
Standards and the error has been handed down, but in the 
discussion the value of one was used for average conditions. 

So far as surface resistance is concerned, and in view of 

1 
the uncertainty of same, the value as used; namely, — or 0.5 
K 
was used as the total for inside and outside surfaces com- 
bined, this representing good practice based on recent tests. 

The writer quite agrees with Mr. Wood that there is a 
need of more extended scientific investigations to assist in a 
better design of insulated walls, and this would be an excel- 
lent subject for the American Railway Association to take up 
and establish a definite method for testing the value of insu- 
lations such as are used in car construction. This would 
then establish a standard basis to be used, and eliminate or 
reduce to a minimum the varied methods now employed. 

The Pennsylvania State College has contributed some 
exceptionally good information on this subject of heat trans- 
mission and with the excellent laboratory equipment we 
should no doubt learn much through their very able studies. 
Arthur J. Wood and E. F. Grundhofer have recently pre- 
sented a very valuable paper on this subject. 

The writer is not prepared to offer any particular criticism 
as regards the values obtained by the Standard Car Com- 
mittee in the Union Pacific tests, but merely reproduced the 
figures purely for a comparative basis. 

The conductivity value of 6.576 used for the insulation 
in the formulas is correct for the hair insulation as this 
figure is borne out by later tests, and by referring to Table II 
it will be found that for Keystone Hair Felt the conductivity 
value given is 6.5, which checks very closely with the value 
of Salamander insulation, used as the basis for calculation. 

The object of my discussion was to bring to the attention 
of railway engineers a suggested method of procedure for 
their guidance in arriving at the heat transmission of car 
walls without laying too much stress on values of conductivity, 
as these values would have to be selected from some accepted 
authority. 

The subject is a deep one and quite complicated and I 
know of none in the engineering field upon which there is 


such a variance in opinions, but eventually we will no douht 
arrive at a satisfactory solution. 


Wm. N. ALLMAN. 
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New Locomotives for the Missouri Pacific 


Harter Circulating Plates Applied to Improve Boiler 


Capacity—Booster Increases Tonnage 13 Per Cent 


HE Missouri Pacitic has recently added to their equip- 
ment 50 locomotives built by the American Locomotive 
Company. This includes 15 six-wheel switchers (0-6-0 

25 Mikado (2-8-2 type), 5 Pacific (4-6-2 type) and 
\lountain (4-8-2 type) locomotives, none of which types 
new on this road. The six-wheel switchers are of the 
design as those received about a year ago; the Pacific 
engines are practically a duplicate of those previously 
while the Mikado and Mountain types are of entirely 


designs. 
Mikado Type 
(he Mikado locomotives previously used were of the gov- 
nent light, or U.S.R.A. 2-8-2-A type allocated to the 
| during the war. These engines are of 54,600 lb. tractive 


application, convenience in maintenance and reduction of 
fire hazards. 

The boilers of the Mikado type as well as the other loco- 
motives are equipped with Harter circulating plates which 
it is estimated have added 10 per cent to their capacity. 
This device consists essentially of a horizontal plate slightly 
below the center line extending entirely across the boiler 
from a point just behind the feedwater inlet to within about 
six inches of the back tube sheet. Outlets for steam are 
provided by pipes placed at intervals on either side which 
lead to the steam space at the top of the boiler barrel. The 
general arrangement is shown in the drawing of the boiler 
for the Mountain type locomotives. 

On the Mikado locomotives the boiler horsepower is 93.9 
per cent of the cylinder horsepower without allowance for 














An Efficient Mountain Type Locomotive of Medium Weight 


rt, have 26 in. by 30 in. cylinders, the total weight being 
800 lb., with 221,500 lb. on drivers and 63 in. wheels. 
new locomotives have 10 per cent greater tractive effort 
an equivalent increase in weight and are handling 10 
cent greater tonnage. Among the special features are 
ting bushings for the middle connection bearings which 
giving much better satisfaction on engines of this size 
the stationary bushings previously used; Alco reverse 
Duplex type D stokers; Franklin grate shakers and 
ustable driving box wedges; Chicago flange lubricators 
Jemco unit spark arresters which are said to be an im- 
vement over the master mechanics’ design in ease of 


the circulating plate and on the Mountain type, the rated 
boiler power is even less. All of the engines have, however, 
proved to be free steamers in service. 

Delta trailing trucks, equalized with the drivers and 
equipped with brakes, are used on all road engines. Of the 
25 Mikado engines, two are equipped with boosters and 
provision is made for their future application to the other 
engines. In actual service it has been found that the loco: 
motives equipped with boosters can handle 13% per cent 
more tonnage than the same design of engines without the 
booster. 

The booster increases the tractive effort 9,000 lb. and 
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69 in. wheels. The new locomotives were designed for the 
same service and to correct some of the troubles which have 
been experienced with the older ones. In attempting to make 
pronounced changes in the design, an interesting problem was 
encountered owing to the fact that the condition of bridges 
and structures on the section of the road where the engines 
were to be used necessitated limiting the weight on the 
drivers to 226,000 lb. 

The size of the driving wheels was increased to 73 in. to 


adds 3,500 lb. more weight on the trailing truck, 4,500 Ib. 
more on the drivers and 1,000 lb. less on the front truck. 

[he ruling grade on the line where the boosters are used 
is five miles long so that the demand on the boiler for steam 
to supply the booster as well as the locomotive cylinders is 
severe and prolonged and any lack of capacity would be 
eveloped quickly. In actual tests the locomotives have han- 
lled a full tonnage over the ruling grade at a speed of 

sroximately 10 m.p.h. With the reverse lever in the corner, 
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Pacific Type Locomotive of 40,000 Ib. Tractive Effort 


rottle wide open and the injector on, full boiler pressure 
laintained. 


fit them better for the speeds at which the passenger trains 
are scheduled and lateral motion driving boxes were applied 
on the front pair of drivers to lessen the rigid wheel base 
and eliminate the trouble with hot bearings. These modifica- 
tions naturally necessitated a longer boiler which would tend 
to increase the weight beyond that allowable. The previous 
engines had a rated boiler horsepower capacity of 97.5 per 
cent of the cylinder horsepower. In order to keep the weight 


Mountain Type 


Missouri Pacific has been using for some time a num- 
U.S.R.A. 4-8-2-A light Mountain type locomotives 
lave a tractive effort of 53,900 lb., 27 in. by 30 in. 
rs, total weight 327,000 Ib., 224,500 lb. on drivers and 








COMPARISON AND RATIOS OF THE Mrssourt PaciFic’s NEw Locomotives 
0-6-0 2-8-2 4-6-2 4-8-2 
Switcher Mikado+ Pacific Mountain 
8 NI eo cas cece 0 sath ww an onal o iste octane 39,100 lb. 59,800 lb. 39,500 Ib. 53,500 Ib. 
ete RE tr sie MR SARS Aone ee 21 in, by 28 in. 27 in. by 32 in. 26 in. By 26 in. 27 in. by 30 in. 
O_o ee oer ara Te ey ee mae tary er a 10 in. piston 14 in. piston 14 in. piston 14 in. piston 
ivel SEA ete CAL ogee WhO or et eee RA ON eee 6 in. 7 in. 6% in. 7 in. 
PNT eet iG WE RU EAS SUSIE R eke athe eee 1 in, 1}5 in. 1% in. 1% in. 
sii cee vcera alg Ca baUR tS cae OR Soe ica torres fe co tew a fs in. 0 is in, fs in, 
eee ona SR: GMP. Pe ee eae ¥ in. Ys in, js in, 
cca i he aie siacaye tae Peau ne Bc eel es She tela eUers 163,000 Ib. 233,000 Ib. 166,500 Ib. 226,000 Ib. 
Secon anata e aegis Cait ter ollesma ner Ota Ie INSICROIDA ee eee 30,500 Ib. 49,000 Ib. 52,500 Ib. 
SES AG ate ames ik aie RIS Pr oe 56,500 lb. 52.000 Ib. 56,500 Ib. 
Ae ete RE ee te ee Ee nN 163,000 Ib. 320,000 Ib. 267,500 lb. 335,000 Ib. 
PENNE es sSa clots peas acne ngs aoa oe oacsin ie wie e ea ate aw 287,800 lb. 510,000 Ib. 435,700 lb. 527,800 Ib. 
ee ra tntic as atin teres UE ae nan Tete teas cag ans ae nisi taite lift. 6 1m. 16 ft.6 in. 13 ft. Oin. 19 ft. 7 in. 
Pee aeiciep ita a tata OAGre Marne Ea Oeiopes Sane ie ates 11 ft. 6 in. 16 ft.6 in. 13 ft. Oin. 12 ft. 8 in, 
Lit. 6 mm. 36 ft.3 in. $3 it. 7 im. 41 ft. 4 in. 
ind nr at fas Ree ghey PAINT ae Ney ety Soe pe Meera eR ene 43 ft. 10% in, 71 ft. 1% in. 67 ft. % in. 77 &% 3a. 
PN MNES RI 6 ae ts va las a Ua a a AIS RS ee RS 51 in. 63 in. 73 in. 73 in. 
Wi UREN 3 a ce alacs Gina haw ins rciare ae oa ae wn ee ole Sle he 914 in. by 12 in. 12 in. by 13 in. 10% in. by 12 in. 12 in. by 13 in. 
a NOUN Sa sas Sys anio clip sb ata ios los Wie aie ask Cairo he soto eee RES 9 in. by 12 in. 10 in. by 13 in. 10 in. by 12 in. 10 in. by 19 in. 
rnals NORA Goo ee ee ae ROS SE ES oes 9 in. by 12 in. 10 in. by 13 in. 10s in. by 12 in. 10 in. by 13 in. 
: Ext. Wagen Top St. Top Ext. Wagon Top Conical Cenn., 
asid SP REM aise ke cide oom aloma inion ge aural ts 6434 in. 88 in. 72% in. 76% in. 
BONE sacle ai sn Gust railowe aratecaia cers ocawsiinioliche ake dans die oie leas 190 Ib. 190 lb. 193 Ib. 210 Ib. 
Reet ORMIEs SUGNENINS oi cicte oi miaieiareseiace im iae aie euctaca aa sate nie eae ae 78 in. by 70% in. 114% in. by 84% in. 108 in. by 66 in. 114% in. by 84% in. 
Becta uecnisbe Noe aoe tas EELS, Laake A ee ee eS 38 sq. ft. 67 sq. ft. 49.5 sq. ft. 67 sq. ft. 
UA RUNES MBRENRNEE EE 5 odo ia sino Sim wie os wna atara ous BONA ae os 158—2 in. 199—2% in. 207—2 in. 182—2% in. 
ee dt ae lr re ai area rare 24—5'4 in. 45—5¥% in. 32—5% in. 40—5% in, 
EN Io oa.i.5 oss on bc cobb sk akon nereeiaaen 14 ft. 19 ft. 20 ft. 22 ft. 
SERRE, Ng Greig ca vis ohne Rea Wie aw os a d<seaaeR es 145 sq. ft. 263 sq. ft. 207 sa. ft. 300 sq. ft 
RUPE RCE, SARC NOS eae cia ressticressuslassesidigpronsalavesewiniae sas by) | abeemg aos 27 sq. ft. 26 sq. ft. 27 sq. ft 
DE INGE ihn s nt a een low oma A wAA eww eee are 1,149 sq. ft. 2,214 sq. ft. 2,155 sq. ft. 2,346 sq. ft 
eh DS OO Ne Oe OMCs ree 480 sq. ft. 1,223 sq. ft. 895 sq. ft. 1,261 sq. ft. 
BUSERCE; BONE CVADRTAUGE So oo -o65 5.6066 dee.odiae0d 0 ow nmees.s 1,774 sq. ft. 3,727 sq. ft. 3,283 sq. ft. 3,934 sq. ft 
DOWNIE TAMER ore era tcics Ointins nee she ee arama asses eS 393 sq. ft. 1,051 sq. ft. 778 sq. ft. 1,084 sq. ft. 
UE MON MMI oi so so 5 ane vo dis fo sowie a cb ibe a veleae Boa 2,363 sq. ft. 5,303 sq. ft. 4,450 sq. ft. 5,560 sq. ft. 
pacity ernie de tA NepeRe Rs Ve ARTETA eS aS 6,000 gal. 10,000 gal. 8,000 gal. 10,000 gal. 
INI» a5 re: 050) 4 av iptWis enciie WiASasle TS weed 4/5 aU cab Salo ua Sores we wa We ws 10 tons 16 tcns 14 tons 16 tons 
MR GCIVERS == tachive CHCS sss ciccc.ccwaiecsessesawnecee ee 4.3 3.9 4.2 4.2 
CUBHE -t TRACEIVE TONE iio csas as os rae w Siiarereio weenie, 4,216 basis 0: 4.3 5.3 6.8 6.3 
e etfort + equivalent heating surface. .............es000% 16.5 11.3 11.3 9.6 
'e effort diameter drivers + equivalent heating surface.. 844 711 823 702 
vent heating surface + grate area........ccc cece ee cceecs 62.3 79.2 89.9 83.0 
t on drivers + equivalent heating surface................ 68.9 43.9 37.4 40.6 
veight + equivalent heating surface............eeee0e000: 68.9 60.4 60.1 60.3 
x heating surface + equivalent heating surface, per cent.... 6.1 5.0 4.6 5.4 
Bie. ee, ee rer 11.2 21.18 15.96 19.86 
ent heating surface — volume cylinders..............+++- 211 250 278 280 
rea WGHINNE CUE Gos 5 cl oioiaraa 5 a0 cis es aeeha0'e, 00 sw eia.c 3.4 3.2 3.1 3.4 
rheater surface -- evaporative surface, per cent............ 22.1 28.2 23.7 27.5 


valent heating surface = total evaporative heating surface + 1.5 times the superheating surface. 
veignts and ratios for those without booster. 
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within the maximum allowable, it was decided to reduce 
the boiler size so that its rated horsepower was only 85.3 res 
per cent of the cylinder horsepower. This it was thought | 
could be done safely by using Harter circulating plates to Ro 
increase the boiler capacity. In the new design the boiler ¥ 
ressure was increased from 200 lb. to 210 lb., the firebox 
was made 6 in. shorter, the length of tubes was increased ~~ ——_ 
from 20 ft. 6 in. to 22 ft. and the number decreased from yw) | 
216 to 182. ms | 
The new Mountain type locomotives are being run in a °? = 
pool with the older locomotives and consequently both are m 
handling the same trains on the same division. Both designs k ye! | ee 
have the same size cylinders. Despite the smaller boiler, _—— ei me easy " 
he "Ww enoines ste: j freely . . . | K ! 763 —— > Lo 
the new engines steam just as freely as the older ones, are | / E= 
e e - ‘ ‘f : a | = f 5 
running with 34 in. larger exhaust nozzles, are making | “S| So 
better fuel records and take the same train 30 miles further Thi VS =e 
for water. a f 35 
The locomotives are provided with floating bushings in x 3° 
. . < Bo = — . i iT) 
the middle connections and the same attachments furnished Sy mp < —e 
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m the Mikado type. Boosters were not applied but provision 
was made for their attachment in the future. 

As has been stated, the Pacific and switch engines are 
practically the same as previous engines but are provided 
vith Harter circulating plates. The Pacific type locomotives 








Booster and Delta Truck Used on Mikado Locomotives 


operating with exhaust nozzles from ™% in. to 34 in. 
er than was previously possible and are showing an 
yroved fuel record and better performance in general than 


the older design of locomotives. 


\ table showing the principal dimensions and ratios of the 
types of locomotives is given for comparison with other 
1gns. 


Long Stroke Cylinder Tests on Southern Pacific 


in the description of the new locomotives of the 4-6-2 and 
-2 types for the Southern Pacific given in the Railway 
hanical Engineer, August 1921, attention was called 
the use of long piston stroke which was adopted as the 
ilt of a series of experiments. The new locomotives of 
t-6-2 type have 25 in. by 30 in. cylinders with 731% in. 
ing wheels whereas the older engines have 22 in. by 28 
vlinders with 77% in. wheels. The new locomotives 


























Starting Speed 9.7 M.P.H. 





























Speed 21.9M.PH. Speed 350M.P.H. 


Typical Indicator Cards 


the 2-10-2 type had 29% in. by 32 in. cylinders and the 
r engines 27% in, by 32 in. cylinders, both designs hav- 
63% in. wheels. These changes give the new Pacific 
e locomotives 13.2 per cent higher piston speed for the 
me running speed and whereas the older locomotives have 
piston speed of 1,000 ft. per min. when running at 49.5 
p. h. the new locomotives have the same piston speed when 
inning at 43.8 m. p. h. For heavy mountain passenger 
rvice on long grades up to 1.5 per cent, the higher relative 
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piston speeds are giving better results, as would be expected 
from the fact that the maximum horsepower of superheated 
locomotives is obtained at a piston speed of approximately 
1,000 ft. per min. or higher. 

To determine the effect of the long stroke on the mean 
effective pressure developed, a number of the tests were made 
with 2-10-2 type locomotives, Southern Pacific Class F-1, 
built in 1917 and 1919. ‘These engines have a rated trac- 
tive effort of 65,300 lb. at 85 per cent of the boiler pres- 
sure, weigh 348,000 lb., of which 273,000 lb. is on the 
drivers, and have 6314 in. wheels (new), or about 63 in. 
at the time of the tests. Other leading dimensions were 


given in the tabulation on page 482 of the Railway Mechan- 


ical Engineer, August 1921. 

In connection with the tests it may be of interest to add 
that the valves were of the piston type, 15 in. diameter, 
greatest travel 7144 in., lap 114 in., exhaust clearance % 
in., and lead in full gear ™% in. 

Indicator cards were taken of both cylinders at various 
speeds up to 35 m. p. h. Four typical cards are shown 
herewith which were taken when starting and at speeds of 
approximately 10, 20 and 30 m. p. h. The following: table 


Per Cent of Max. Tractive Effort 
100. 9849 91.73 82.08 71.59 62.32 5441 4788 424 
Piston Speed (ft. per min.) 
1422 2844 420.7 5689 TIN. 8533_— 995511378, 
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Horsepower and Tractive Effort Curves 


gives the results calculated from these and a number of other 
cards, 


Speed, Steam Mean effective Tractive Reverse 
m. p. h. pressure, lb. pressure, Ib. effort, lb. lever notch 
a are 198 173.4 65,790 Corner 
ee ogee One he gee 200 i71,9 65,230 Corner 
| a a ee 198 159.7 60,600 5 
ER base ce thsmacucmen 200 137.8 52,290 9 
RNs? 7 1o aiae Wivdcersesaca te erator 200 117.4 44,550 11 
RGA hss sie 4 Bis wea ee 200 105.3 39,940 10 
PD ise S56 ark ode Sraieya 199 88.8 33,700 12 
DEG sanduuss seen chs 200 82.5 31,300 12 


Curves showing the horsepower and the tractive effort 
at various speeds were plotted from the indicator cards and 
the dynamometer car records. As these curves are particu- 
larly interesting, one of them is shown. The recorded 
starting tractive effort of 66,000 lbs. corresponds well with 
the nominal rated tractive effort of 65,300 lbs. based on 
85 per cent of the boiler pressure. The maximum horse- 
power developed was 2,950. ‘This corresponds to one horse- 
power for every 118 lbs. of the locomotive weight, a very 
satisfactory proportion. 

In view of the high mean effective pressures shown by the 
indicator cards and the excellent horsepower and tractive 
effort results, the use of long stroke cylinders appeared to be 
well warranted. Results obtained from the new engines 
which have now been in service for some time are reported 
to fulfill all expectations. 






















































Informal Meeting of Traveling Engineers 


Hiring of Firemen, Conservation of Supplies 






and Operation of Locomotive Devices Discussed 


HE Traveling Engineers’ Association held an _ in- 

formal meeting on September 7 and 8, 1921, at the 

Hotel Sherman, Chicago. At this meeting, which took 

the place of the regular annual convention of the association, 

postponed on account of prevailing business conditions, the 

reports of a number of the committees which were to have 

been presented before the regular convention were read and 
discussed and officers were elected for the ensuing year. 

In calling the meeting to order the president, W. E. Pres- 
ton, Southern Railway, spoke in part as follows: 

Address 

Have you watched the sea in a great storm and noted the 
waves, mountain high, as they dash against the shore? And 
have.you noted that for hours after the storm has passed and 
the sky is clear and the wind has ceased to blow, the waves 
still roll quite as high? ‘The storm has passed, but the 
effects of the storm still remain. 

For four years 40,000,000 men quit peaceful occupations 
and undertook to destroy each other, together with all the 
property they could reach. For those who did not go to war 
was assigned the great task of feeding and clothing those who 
fought and supplying the implements of warfare. No one 
has vet even guessed the cost of the conflict. We know that 
millions of lives were lost, and that the accumulated savings 
of centuries of industry were wiped away. ‘The conflict is 
past, but we are left with waves of unrest, with our social 
and industrial life impaired, with the wreckage of a great 
storm to clear away. 

Civilization is expensive. It costs effort and economy to 
create the wealth that will support modern life. The world 
problem is to replace that which was destroved, that the com- 
fort and security of civilization may be passed on to future 
generations. There is but one way to meet this cost. That 
which was destroved was the product of labor of hands and 
brains, and was saved through centuries of economy. It is 
our task to work and save, simple virtues, but real wealth is 
only created when men work and save. 
The contribution of the members of the Traveling En- 
gineers’ Association is to supply at minimum cost an article 
which the modern world stands in great need of—transporta- 
tion. The world is far short of its demands. Ocean trans- 
portation was nearly swept from the seas by the great war. 
Transportation by highways is growing by leaps and bounds, 
but will never replace the service that was rendered by the 
railroads. During the past ten years our population has in- 
creased more than 15 per cent, but from the day the world 
was plunged into war the railroads have been unable to in- 
crease terminals, to better their road beds or to improve roll- 


President Preston’s 


ing stock. Members of our organization occupy key posi- 
tions in supplying this sorely needed commodity—transporta- 


tion. We are always on the firing line, in the front line 
trenches. But back of us is a great army of loyal engineers 


and firemen, trained for their jobs, strong, ready, capable. 

The great world need is that men in all walks of life shall 
work harder and save more of what they produce. ‘The 
world needs that every locomotive shall work to its full 
capacity the maximum number of hours each year, at the 
minimum cost of operation. Not alone for this year, but for 
years to come, must we contribute our big share to replace 
what has been destroyed. 

Now is the time to stick close to the rigid rules of common 
honesty, to remember the ten commandments and keep them. 
The honest man will not accept a day’s pay until he has done 
a day’s work. ‘There must be the same honesty in dealing 
with the corporation as with the individual. The world 
needs the spirit of Christianity permeating the lives and 
actions of men. The measure of a man must be not how 
how much wealth has he taken into his own safety vaults, 
but how much has he done in his generation to quiet the 
unrest, to put right the wrong, to house and feed and give 
comfort to a world whose civilization has been strained near 
the breaking point. 

The world looks to us in America to safeguard the sacred 
right of man to own property, secure against all interference 
except by due process of law. It is the law that makes us 
free. Can you picture a railroad whose trains ran at ran- 
dom, at the mere whim of the engineer, who might claim that 
because this is a free country he had the liberty to run his 
train how, when and where he pleased? It is because he and 
all engineers obey the law that he becomes a free man. He 
has the freedom of the road when all obey the law. 


New Officers Elected 


The report of the secretary showed a membership of 1,546, 
representing a gain of 87 members during the year. The 
following officers were elected: President, J. H. DeSalis, New 
York Central; first vice-president, Frederick Kerby, B. & O.; 
second vice-president, T. F. Howley, Erie; third vice-presi- 
dent, W. J. Fee, Grand Trunk; fourth vice-president, J. N. 
Clark, Southern Pacific; fifth vice-president, J. B. Hurley, 
Wabash; secretary, W. O. Thompson, New York Central, 
and treasurer, David Meadows, Michigan Central. No 
change was made in the membership of the executive com- 
mittee except the addition of W. E. Preston, Southern, the 
retiring president. 

Abstracts of two of the reports and discussions follow. 
Others will appear in later issues. 


Conservation of Supplies and in Operation ef Locomotive Appurtenances 


The subject of the conservation of supplies is logically 
divided into two parts; First, the conservation at the terminal, 
and second, conservation on the road. 

A suitable building located at the point where all engines 
arrive and depart, materially affects the conservation of sup- 
plies at the terminal 
to supply engines for service. ‘The equipmeni is checked to 
the engine crews prior to their departure, and checked in 
again upon their arrival. This facilitates the keeping of a 
complete record at all times and enables the party in charge 








This is where all equipment is kept - 
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of equipment to account for it if any should be lost or de- 
stroyed. If the engine crews know they will be held respon- 
sible for the use of supplies upon their arrival at terminals, 
it will act as an incentive for them to take better care of the 
equipment. 

Where the engines are in pool service, the engineer going 
out should have an opportunity of seeing the work reported 
by the incoming engineer. This will give the outgoing man 
the information that is essential for the proper care of any 
work that has been done. He will also have a knowledge 
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of defects that have been reported, which the shop forces 
were unable to attend to and he will thus be able to protect 
himself and the company from injury. 

The adequate supply of lubricant for the trip should be 
considered highly essential to the conservation of machinery 


and appurtenances on the engine. Worn cylinders and valve 
bushings can often be charged to improper lubrication. 
However, this is seldom due to the fact that an insufficient 
amount of oil has been furnished. It is more often caused 
by defects that have not been reported or defects that have 
been reported and repairs not made. Also, instructions are 
not always carefully followed as to the right method of lubri- 
cating the machine, or perhaps the man in charge is indif- 
ferent. 

In order to conserve supplies on the road it is imperative 
that engines be equipped with proper receptacles so that the 
different articles, such as oil, waste, lanterns, flags, water 
glasses, fusees and torpedoes, will not be wasted and dam- 

d if not used. If all concerned were advised as to the 
ost of supplies or the enormous amount of money involved, 

would be an incentive to all concerned for their judicious 

and care. ‘The co-operation of the employees is para- 
unt. Carry no equipment on the engine that is not re- 
ired. All surplus equipment should be promptly reported 
| removed at the home terminal. 

Overloaded tenders are dangerous and extravagant, and 

verflowing tanks at water plugs are wasteful and expensive, 

r in freezing weather the water often overflows the tracks, 

ich is very dangerous indeed, as well as expensive to clear 


FEnginemen should make intelligent reports as to locomo- 





tive conditions; that is, reports by means of which the en- 
nehouse organization is capable of locating the precise de- 
ts. Reporting defects in a general way should not be 
lerated, and enginemen should be encouraged to make 
yer reports by having the work done promptly or if the 
k cannot be done on this trip the engineman should be 
dvised and the work followed up and done for the next 
This will encourage enginemen not to grow lax in 
ng detailed reports. 
Power Reverse Gears 


wish to note particularly the air losses of the power 
In many instances adequate forces have not 
1 furnished to maintain this appliance and there are 
vy air losses as a result of improper care. With the nec- 
ry care this device would result in a saving of fuel and 
r, as the engineer can adjust the cut-off with so much 
exertion. However, with heavy air losses around the 
tary and by the cylinder packing, it is next to impossible 
culate the cut-off at short valve travel, which results in 


rse gear. 





engine being worked at a longer cut-off, with a cor- 
ponding excess of consumption of fuel. 
Once the steam has been used instead of the air for operat- 
the gear it is of no more use until the piston is repacked. 
Piston packing rings improperly cut, and failing to lap 
erly cause creeping. Also, if they are too tight and har- 
ed, the rubber having lost its resiliency they will not keep 

t contact with the cylinder wall. 

Hardened packing in the piston gland, scored rod or worn 

‘ts—any blow here will cause creeping. 

Leaky drain cocks or cylinder oil cups will cause creeping. 

On some gears there are cone-shaped valves for the dis- 

ution of air to the power reverse and these valves cause 

nsiderable trouble because of leaks, which will cause creep- 

‘ when the reverse lever is hooked up. Leaky rotary valve 
vill also cause this trouble; however, this seldom gives any 
trouble. Cases have been found where the stop pin is broken 
ff and wedged between the rotary faces, damaging them; 
but under ordinary wear the rotary stands up well. 

When the reverse gear valve assembly is changed, it is ab- 
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solutely necessary to check the length of the long connection 
rod to the cylinder lapping lever. In some cases it had to be 
changed in length as much as 1% in. Failing to do this the 
links will touch bottom at one end and have too short maxi- 
mum cut-off in the other end. 

Lost motion in pins and connecting rods of the reverse 
should not be tolerated. 

Owing to the fact that the gear receives most of its wear 
in hooked-up position, in time the cylinder increases in di- 
ameter at that part of the stroke and the piston rod decreases 
in diameter at the corresponding place. A gear that is worn 
this way will be a constant source of trouble from creeping 
and jumping. 

Rotary, cylinder and connecting rod pins should be well 
oiled. Make sure that the steam shut-off valve is not leak- 
ing condensation into the reverse. 

Cases have been found where the long connecting rod had 
several bends in it. This rod should be of sufficient size to 
avoid bending. 


Locomotive Headlight Equipment 


Any engineer operating locomotives equipped with electric 
headlights should make this a part of his study, in connec- 
tion with his other duties. He should see before leaving the 
terminal that the dynamo has been well oiled and cared for 
and that his headlight is equipped with incandescent globes, 
also that he has sufficient lights placed in proper position in 
the cab, in order to furnish light to all the equipment he has 
to handle. He should bear in mind that the dynamo is the 
most vital part of the equipment and that he should pay par- 
ticular attention to the condition of this machine at all times, 
keeping constantly in mind that all the bearings should be 
kept oiled. The governor will get out of order once in a 
while and will not control the speed of the machine as it 
should. When this condition develops, if the engineer does 
not take notice, it will result in the cab lights being burned 
out, especially if the headlight is cut out from the switch in 
the cab. In order to handle this situation, the engineer 
should throttle the machine down by the throttle in the cab. 
The engineer should bear in mind that if his hours are long 
in making the run over the division, at night, the machine 
should be lubricated between terminals. He should also see 
that his headlight is properly focused. There is no one who 
has a better opportunity of keeping the headlight properly 
focused than the engineer. After completing the trip, if 
there are any conditions about this equipment causing it not 
to function properly, he shouid make an intelligent report 
and have conditions properly cared for at the terminal before 
the engine is allowed to go out again. 


The Superheater 


Enginemen should be taught the disastrous effects of car- 
rying high water with this device. It not only converts the 
appliance into a steam dryer, but is very apt to cause the 
unit joints to leak and also io form a coat of lime or sedi- 
ment on the inside of the tube, which substantially affects 
the degree of superheat obtained. It has been discovered 
that in extreme cases of carrying water too high in the boiler 
the superheat units have become completely clogged. More- 
over, superheater headers have been broken, due to an ex- 
cessive amount of water or filling the boiler too full while 
the engine was laying up at terminals. 

Enginemen should receive instructions to closely observe 
the operation of the damper, for if the damper does not close 
when the throttle is closed, the superheater units will become 
overheated and will not only cause the unit joints to leak, 
but will have a tendency to crack the return bends and thus 
cause a complete engine failure. 

The committee deems it best to place an independent lub- 
ricator on the locomotive for the purpose of lubricating the 
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stoker engine or motor, placing it convenient to the fireman. 
We do not wish to relieve the engineer of the responsibility 
of caring for this machine when on the line of road, but the 
fireman should be held responsible by the engineer for the 
proper care of this machine. It will in a measure fit him 
for greater responsibilities in the future. The fireman 
should see that all parts are lubricated while on the line of 
road, and where the coal is not prepared he should watch 
closely for any foreign matter which would be liable to cause 
a stoker failure. The engine crew should see that the con- 
veyer hopper is empty on arrival at the terminal and all 
slides closed. This will prevent the conveyor being over- 
loaded or clogged when the engine is coaled. 

The report is signed by J. P. Russell (chairman), South- 
ern; J. A. Mitchell, N. Y., N..H. & H.; W. J. Fee, Grand 
Trunk; H. E. Reynolds, C. R. I. & P., and E. Von Bergen, 
Illinois Central. 

Discussion 

The discussion of this report was confined almost entirely 
to the methods of handling locomotive supplies and _ tool 
equipment. E. Von Bergen (Illinois Central) described a 
monthly report which is being made up to show the amount 
of supplies issued to various engine crews, from which any 
cases of excessive issues may readily be determined and in- 
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vestigation made.to learn the cause and apply corrective 
measures. The discussion disclosed a lack of uniformity in 
the methods of checking supplies on and off locomotives. In 
some cases they are checked both at the outgoing and the 
incoming terminal. In other cases they are checked out and 
in at the home terminal only. The use of individual tool 
boxes of convenient size which can be handled by the engine- 
men has met with considerable success in conserving the 
small tools required on locomotives, the engine crews show- 
ing considerable interest in taking care of this equipment. 
In any case the greatest trouble is experienced in looking 
after the tools while the engines are in the terminal. This 
is particularly true where the tools are assigned to the loco- 
motive and are taken off after the crew leaves the engine by 
the supply room attendant. 

One advantage which has developed from providing pri- 
vate tool boxes for the enginemen is the incentive which this 
provides each engineman to accumulate a few tools of his 
own with which he will make repairs on the road that other- 
wise would not be made. 

The greatest difficulty is experienced in conserving the 
issues of torpedoes and fusees, one reason being that it is 
difficult to determine closely the number of occasions arising 
which actually require their use as intended. 


Self-Adjusting Wedge, Feed Water Heater and Booster 


The present standard wedge is of the manually adjusted 
style. It is designed to take up the wear between the driving 
boxes and the shoes and wedges brought about by the up and 
down movement between the frame and the boxes. This 
wear, if not taken up, results in undue freedom of the box 
between the shoe and wedge. This lost motion is the cause 
of the so-called “box pound” due to the movement of the 
box backward and forward between the shoe and the wedge. 
This brings about a side wear of the crown brasses and a 
tendency to break these bearings. The hammer-like blows 
struck against the shoe and wedge by this backward and for- 
ward movement of a loose box may result in broken shoes 
and wedges, and these blows become a prolific cause of 
broken frames. This lost motion of the boxes, which usually 
affects the different wheels unequally, tends to cause a varia- 
tion from the distance intended in the locomotive design in 
the distance between the centers of the rod bearings. The 
main driving boxes, due to the greater thrust brought to bear 
upon them, as a rule, develop the most wear. This wear of 
the main driving boxes throws undue strain on the side rod 
bearings, tending to cause rod pounds, broken side rod bush- 
ings and brasses, and possibly bent and broken side rods. 

Lost motion in connection with main wheel driving boxes 
tends to increase the steam piston stroke and shorten the 
steam cylinder clearance space at the end of stroke, and 
when allowed to become extreme may bring about cylinder 
knocks due to the steam piston striking the cylinder heads 
with a tendency to knock them out. Lost motion of the main 
driving boxes is taken up by the steam piston at the begin- 
ning of its stroke and live steam is thereby permitted at any 
given valve cut-off to follow the piston further than in- 
tended, thus causing a loss in expansion value of the steam, 
and a loss of fuel. 

The taking up of lost motion existing in main driving box 
parts through steam piston pressure moves the main driving 
wheels bodily back and forward to the extent of such lost 
motion, thus setting up a tendency for the wheels to slip 
during this movement. This is claimed to be a most com- 
mon cause of wheel slipping and of troubles in that connec- 
tion in moving heavy trains, especially where the rails are 
bad or conditions adverse. 

That these results of failure to prevent undue lost motion 


of the driving boxes in the frame are frequently the cause of 
locomotive failures and always a source of increased main- 
tenance cost is too well known to require further comment. 

The engineman has always been held responsible for al- 
lowing any such undue lost motion, and until within the 
past few years usually attended personally to the setting up 
of the adjusting wedges. The most that is expected of him 
today is that he shall report any looseness or pounding of 
the driving box parts, the actual work of setting up the 
wedges, devolving on the roundhouse forces. This condition 
has not brought about a change for the better. 

When the engineman himself took care of this work, it 
was his practice to so spot the locomotive that the driving 
boxes were forced up against the shoes, thus giving all pos- 
sible free play between the driving boxes and the wedges 
and permitting the wedges to be forced up to the extent nec- 
essary to eliminate all lost motion; the wedge was then 
slightly pulled down to provide the required freedom of 
movement of the box and to prevent its sticking. It is now 
not uncommon practice in roundhouses for employees as- 
signed to do this work upon report of the engineman to 
undertake to adjust the wedges without moving the locomo- 
tive at all, thus frequently not fully accomplishing the object 
desired and thereby permitting the locomotive to return to 
service in a condition detrimental to itself and the railroad. 

The value of a self-adjusting wedge, simple in its design 
and non-erratic in its action, will readily appeal to all who 
have to do with either the handling of the locomotive or its 
maintenance. To the engineman it would mean a more effi- 
cient and satisfying machine, to the mechanical department 
an incalculable benefit in the savings effected in maintenance 
cost through the tendency to prevent the many troubles 
herein mentioned as arising through failure to properly keep 
up the wedges and through the reduction of locomotive fail- 
ures due to these causes as well as a very considerable saving 
in the cost of roundhouse labor now required to do the ad- 
justing of wedges, and doing it none too efficiently. In 
which direction the savings would lay, would, of course, de- 
pend largely upon the previously existing conditions. 

At first glance, the designing of such a wedge seems quite 
simple and easily brought about through the placing of a 
suitably arranged spring underneath the adjusting wedge 
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and operating on it in such manner as to gradually force up 
the wedge as lost motion develops in the driving box parts. 
It is understood that this method, without any change in the 
adjusting wedge other than adding to it of such a spring 
and the small parts necessary to give the required spring 
tension, has been tried out on at least one large railroad. 
In giving this method a second thought, however, we are 
likely to look for what we understand actually occurs, that 
the wedge being gradually tightened until it grips the 
causing a hard riding locomotive and possible rough 
usage of the rail as a consequence. ‘This, of course, means 
the curing of one evil at the expense of acquiring another 
practically as bad. 

\ method of preventing this gripping of the box has been 
brought forward in a self-adjusting wedge now being used 
to an increasing extent on many of our railroads. In this 
device the adjusting wedge is made in two parts which might 

opriately be referred to as an adjustable wedge and a 
ting wedge. The adjustable wedge is tapered on one 
side to suit the taper of the frame jaw with a reverse taper 
on its opposite face. ‘The floating member is also tapered, 
its thickest part being at its upper end, and it fits between 
the adjusting wedge and the driving box. A wedge bolt, 
hed to the adjusting wedge as usual, passes down 
through the pedestal binder and has attached to it below the 
binder the adjusting spring and the parts necessary to give 
this spring the required tension. The floating wedge is 
made of such length that when fitted into the driving box 
jaw, there is not less than 3/16 in. nor more than 5/16 in. 
rance or play for it to move up and down between the 
estal binder and the frame. With this arrangement, if 
driving box should move up in the frame jaw, there 
uld be a tendency for it to carry the floating wedge with 
case there was any clearance between the top of the 
ting wedge and the top of the frame jaw. On account 
‘f the tapers of the two wedge parts this would tend to bring 
loosening of the driving box between the shoe and 
Before this could be effected, however, the small 
‘ance given the floating wedge between the pedestal 
er and the top of the frame jaw would bring the top 
floating wedge up against the top of the jaw, checking 
further tendency to cause undue freedom of the box as 
loating wedge would then be held stationary even if the 
ontinued to rise in the frame jaw. If the driving box 
ld move down in the frame jaw the tendency would be 
rry the floating wedge with it and at the same time 
would be a tendency to force down the adjusting wedge 
inst the spring tension. This would bring about a loosen- 
f the driving box between the shoe and wedge. The 
ted clearance space of the floating wedge in the frame 
however, would cause the lower end of the floating 
e to strike the binder and prevent further tendency to 
undue freedom of the box, as the floating wedge would 
be held stationary even if the box continued its down- 

| movement. 
Reports from several of our members located on roads 
ving this device in use and who have had actual experi- 
with it, as well as from several mechanical superin- 
nts on roads having it in use, state that it gives excel- 

results. 
hile any type of self-adjusting wedge is supposedly au- 
ic in its action, it must be remembered that none are 
matic in maintenance. Like all mechanical devices they 
ire a certain amount of attention, the labor required, 
such attention being, of course, considerably less than is 
sary for looking after manually adjusted wedges. The 
ncipal attention to self-adjusting wedges should be for 
lar lubrication, absolutely necessary with any type of 
ige, and the adjustment of the adjusting spring. 
It is impossible to give accurate figures on the savings in 
cost of upkeep of the frame, bex parts and runnings gears 
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as between engines having manually adjusted wedges and 
ones with self-adjusting wedges for the reason that many 
troubles with these parts which could be caused by poorly 
maintained driving box parts might also be due to other 
causes. However, a table prepared by an eastern railroad 
shows in a general way results obtained from locomotives 
of same type with self-adjusted wedges of the type just re- 
ferred to. 

[The table gave in detail the amount of rod work required 
on 20 locomotives of the 2-10-2 type equipped with the self- 
adjusting wedges, from July 18, 1920, to January 31, 1921, 
during which period the engines aggregated 408,447 miles, 
or slightly more than 20,000 miles each. Four engines, ag- 
gregating 83,800 miles, received no rod work whatever. 
Eight engines, aggregating 161,865 miles, received complete 
rod work. On the remaining eight locomotives 12 No. 3 
brasses, 8 No. 2 brasses, and one set of main bushings were 
renewed. No crown bearing or wedge material was used. 
—Ep1ror. | 


Feed Water Heaters 


From 55 per cent to 58 per cent of all heat generated in 
the firebox is lost in exhaust steam. This great loss of heat 
is due to the necessity of exhausting steam from the steam 
cylinders while still in its gaseous form and to the fact that 
it requires about 970 heat units simply to hold water in the 
form of steam, all of which, together with such additional 
heat units as may be in the exhaust steam, is allowed to 
pass out of the locomotive stack without doing any additional 
work other than acting as a draft on the fire. 

Considerable success has been achieved in heating feed 
water for boiler use by means of exhaust steam. It is our 
understanding that this practice has long been successfully 
made use of in connection with stationary boilers; also, that 
it is used to a considerable extent in European countries on 
locomotives. Germany alone is said to have 10,000 loco- 
motives equipped and to be adding this equipment at the 
rate of 2,000 feed water heaters per year. That this method 
has not received more consideration in this country in the 
past has probably been due to cheap fuel and lack of an 
efficiently developed device for the object in view. . 

Generally speaking, feed water heaters making use of ex- 
haust steam are of two kinds known as the closed type and 
the open type. In the open type the exhaust steam either 
goes directly into the feed water, and in condensing gives up 
its heat to the water or goes through tubes surrounded by 
the feed water, heating this water while being itself con- 
densed in the tubes. When it goes directly into the water 
it is found advisable to pass the exhaust steam through an 
oil separator enroute to the feed water heater to prevent 
lubricating oil contained in exhaust steam from entering the 
locomotive boiler. In this type the heater is open to at- 
mospheric pressure and the pump is placed between the 
heater and the boiler check. In the closed type the water is 
forced through tubes in an enclosed heater, these tubes being 
surrounded with exhaust steam which heats the water as it 
passes through the tubes. In this type the heater is between 
the pump and the boiler check and is subject to boiler 
pressure. 

In the open type on account of the heater being open to 
atmospheric pressure the feed water can be heated only to 
the normal boiler temperature of 212 deg. F. In the closed 
type it is possible to heat the water to within 10 to 15 deg. 
of the temperature of the exhaust steam, which may run as 
high as 250 deg. F. 

About one-sixth or 15 per cent of the exhaust steam which 
would ordinarily go out through the locomotive stack is di- 
verted to the use of the feed water heater. 

One type of heater which has been applied to probably 
one-half of the American locomotives so far equipped has 
an arrangement whereby after the exhaust steam going to 
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the heater has been condensed, this water can be filtered, 
freeing it of any lubricating oils that it may contain, and 
be returned either to the locomotive tender or into the suc- 
tion pipe of the pump carrying the feed water to the heater. 
By this means it is claimed that the tender water capacity 
is in effect increased 10 per cent to 15 per cent. 

That a large fuel saving and actual increase in boiler 
efficiency will result from such installation seems to be gen- 
erally believed. The economical results obtained are due 
not only to the fact that a large amount of the heat from 
the exhaust steam is reclaimed, but also because the rate at 
which the fuel is burned on the grate is reduced. 

Our information is that some eighteen of our American 
railroads are today using or experimenting with feed water 
heaters, although not to exceed seventy-five locomotives all 
told are equipped, and that five different types of feed water 
heaters are being tried out. Owing to the limited number 
in use and the time used, reliable figures as to the average 
cost of maintenance of such devices are not available, but 
it is believed it will be well within the bounds of reason as 
compared to the savings which it is believed can be brought 
about by their use. 

A summary of a number of runs made with a freight loco- 
motive on the New York division of the Erie Railroad 
equipped with a feed water heater of the closed type heater, 
as compared with the same number of runs using the in- 
jector, is shown in one of the tables. A summary of nine 
runs with feed water heater and nine with the injector, in 
passenger service with a locomotive on the D. L. & W., 
equipped with the same type of feed water heater, is also 
shown. 


SumMaAryY OF Erie RatLtroap FEED WaTeEeR HEATER TESTS 


Heater Injector Heater Injector 


Direction cf runs West West East East 
Length of runs—miles............. 88.3 88.59 89.22 89.44 
Actual running time—dec. hours..... 4.75 5.436 5.658 5.699 
Number of cars, including dynamometer car 70 74 80 87 
Actual tons, including engine and tender 1,957 1,988 5,029 4,943 
Coal fired per locomotive mile... ve 211 245 203 241 
Average steam pressure........ 173 172.0 $73.2 172.7 
PS BUNOTNCRE oii ise ce cece 579 597 571 600 
Maximum superheat .......... ye ; 606 641 604 640 
Water evaporated per pound coal as fired 

NS SE EP E IE ee 7.917 6.867 7.697 6.529 
Water evaporated, per Ib. dry coal, R. 1 .965 6.909 7.735 6.609 
Equiv. evap. per Ib. dry coal, R. T...... 9.270 8.070 9.007 7.772 
Total coal fired, running time..... secess 28,038 BL705 28,1512 21:576 
eer Te. GOR! GS ATE... ois00 6000 . d,e79 13,702 16,357 13,225 
Boiler efficiency, based on dry coal, per cent 67.34 57.0 65.1 56.3 
Coal fired, running time, to operate feed 

SO SP Ee Tie ere 231 225 
Water evaporation per lb. coal as fired, run 

ning time, based on equal B. t. u.’s (13,225) 7.885 6,628 7.621 6.529 

er cent saving in coal as fired, running 

time, in favor of feed water heater...... 18.96 16.72 
Per cent total coal fired to operate feed 

WEOEE DUIND « -cceccsiescoess eas 1.24 1.24 
Per cent net saving in ccal as fired, R. T 

in favor of feed water heater...... 17.72 aces 15.48 are 
Average feed water temperature.... 71 65 71 60 
Average temperature of feed water leav 

IE cal sob acho: are gracias ¥10°%/8 4) 8:0,0. ‘ 209 er 193 
Average temperature of feed water leaving 

aie else ta staeed e'oiaca % « ; 178 Me 169.5 
Maximum temperature of feed water leav- 

a RA eer eer eee ” 231 239 
Maximum temperature of feed water leav- 

Per rere ; 199 Tee 190 


AverAGE Resutts or NINE Tests WitTH AND Nine Tests Witnout FEeEpD 
Water Heater—D, L. & W. Locomotive 1135, on Train No. 6 


Heater Injector Per cent difference fcr heater 
ce 527 535.. 1.5 per cent less tonnage 
Running time.... 193 189.. 2.2 per cent more running time 
Total coal, lb.... 9,760  12,460..21.6 per cent less coal per run 
Total water, lb... 97,919* 95,493..2.27 per cent more water per run 

water per Ib. 
eS 9.97* 7.79..28.0 per cent more water per Ib. coal 

Coal per ton train 18.4 23.3..21.0 per cent less coal per ton train 
Water per ton train 186. 180..1.67 per cent more water, ton train 





* 12 runs. 
The Locomotive Booster 


- The locomotive booster is designed to assist in starting 
such standing trains as the locomotive is capable of hauling 
on a level track when once in motion without the aid of 
such device, but which it would otherwise be unable to start 
without assistance of some kind and for helping it to haul 
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such trains over ordinary grades encountered between ter- 
minals; to assist in starting trains out of places where stops 
are necessary, as at stations, towers, water plugs, switches, 
etc., or where made necessary by locomotive or train troubles, 
and which, on account of curvature or grade, are bad places 
to start from and ordinarily would require the taking of the 
train slack, perhaps backing up to a place from which a 
start could be made, setting off of cars, doubling of grade, 
or obtaining the assistance of another locomotive. 

While the addition of a booster increases the tractive ef- 
fort of the locomotive and thereby makes possible the start- 
ing of additional cars and to that extent serves to increase 
the tonnage which can be hauled under normal conditions 
or serves to assist in getting heavy trains over the road with- 
out delays on grades and at bad starting places, it is in no 
sense intended as an aid in permitting the overloading of 
the locomotive to a point beyond what its normal capacity 
would be when in motion on a level track without this de- 
vice, as this would make additional aid again necessary in 
starting from terminals, bad starting places enroute and on 
ascending grades. 

The method of operation is simple. The engineman de- 
cides that he needs the booster, he raises the booster latch, 
which makes contact with the control valve, and the booster 
is automatically engaged. The booster cuts out auto- 
matically when the reverse lever is moved back from the 
corner, which is at a speed of approximately 12 to 15 miles 
an hour, or it may be cut out instantly by the engineman 
knocking the booster latch down, which is similar to knock- 
ing out an electric switch. 

The claims made for the booster are that it puts any loco- 
motive with trailing wheels into the next class above in start- 
ing effort, because the trailing wheels act as an additional 
pair of drivers; that on freight trains this means more tons 
handled annually because of greater starting effort and ac- 
celeration, and avoids damage to machinery and equipment 
because of a smooth, steady start; that on passenger trains it 
means smooth starting and quick acceleration to road speed, 
protects the equipment from damage and renders schedules 
more easily maintained by avoiding delays in starting; that 
it reduces by one-half the time required to get trains to road 
speed and that it pays its own fixed and maintenance charges 
several times in doing this through reduced wear and tear on 
rods, pins, cross-head keys, tires and other parts of the ma- 
chinery of the locomotive that would ordinarily be caused by 
slipping in the effort to start, and that when the train is up 
to road speed it has no more effect on the locomotive’s op- 
eration than so much coal on the tender. 

The following record of a run made on the West Shore 
line will give a good general idea of the benefits claimed for 
the booster as shown in actual performance. Engine 3149 
left Ravena with a crew that had no previous experience with 
the booster and the intention was to determine whether or 
not the full tonnage of 2,582 to 2,600 could be taken through 
to Weehawken without the usual reduction to 2,100 tons at 
Newburgh. The booster was used on all starts as well as on 
grades at speed. 

The first test was at Catskill where water was taken, the 
water plug being located at the bottom of two grades, the 
ascending one being .39 per cent. The usual practice was to 
leave the train at the top of the west grade, cut off and run 
for water, then come back, hook up and make a run for the 
other grade. This practice was disregarded and the train 
was hauled down to the water plug. After taking water the 
booster was cut in and the train carried over the grade at 
satisfactory speed. With the booster cut in, 5 miles per hour 
was quickly gained with the draw-bar pull showing 41,067 
Ib., and for a distance of 580 ft. the speed increased from 
5 to 8% miles per hour. The booster was then disengaged 
and the locomotive required to take the load entirely and the 
draw-bar pull dropped to 33,497 lb., or a difference of 
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7,570 lb. in favor of the booster. This represented 22 per 
ent increase in draw-bar pull. The throttle and reverse lever 
were not touched. 

Phe train continued on to Kingston and at each stop the 
jooster was cut in for starting and showed rapid acceleration. 
[he ruling grade is at Haverstraw, six miles long and an 
iverage of .47 per cent. A stop was made for water and the 

in started with the booster. When the grade was reached 

speed was 33 miles an hour. On the grade the first mile 

owed a speed of 28% miles an hour; the second mile a 

eed of 19 miles an hour, the third mile a speed of 12 miles 
our, the fourth mile a speed of 8 miles an hour, and the 
fth mile a speed of 7%4 miles an hour. 

Speed was falling very rapidly and at the end of the fifth 

le the draw-bar pull registered 36,441 lb. The booster 

; then engaged where the grade was .52 per cent and in 

ft. the speed was 8 miles an hour and the draw-bar pull 
12,900 lb., a difference of 6,459 Ib. or 17 per cent increase 

h the booster. The speed then gradually rose and reached 
10 miles an hour in the next 34 mile and with tonnage of 

per cent over the previous capacity of the locomotive. 


One and five-eighths miles of grade yet remained and when 
the train passed over the top the draw-bar pull showed 45,- 
80 lb. The booster was then cut out and the train arrived 


it Weehawken with the original tonnage of 22.6 per cent more 
this class engine had ever before taken through. A day 
» later the regular crew caught engine 3,149 and, not to 
itdone by the test just related, brought through 2,618 
tons, representing an increase of 24.6 per cent over the ruling 
(he report is signed by T. F. Howley (chairman), Erie; 
Frederick Kerby, B. & O.; J. P. Stewart, A. T. & S. F.; John 
Draney, D. L. & W., and J. A. Talty, Franklin Railway 


S v Company. 


Discussion 


discussion of the self-adjusting wedge indicated that 
had been little experience with locomotives having com- 
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plete installations of the device among the members present. 
In most cases mentioned the wedges were applied on the main 
drivers only. The opinion was expressed, however, that to 
get the full benefit of the device it must be applied on all 
boxes and this general application seems now to be the 
tendency. In caring for self-adjusting wedges the most im- 
portant point, according to the experience on the New York 
Central, was stated by J. H. De Salis to be the proper atten- 
tion to the adjustment of the springs. If these are too loose 
the piston force ai full stroke is sufficient to force the wedge 
down against the spring. If the spring is too tight a stuck 
wedge results. These difficulties are avoided by keeping the 
spring adjusted to a height of 1%4 in. from the jam nut to 
the binder. The experience of those taking part in the dis- 
cussion indicates a material increase in the mileage obtained 
from driving boxes and better rod conditions than have been 
obtained with the manually adjusted wedges. 

In discussing the feed water heater, J. N. Clark (Southern 
Pacific) stated that this company has two open type and two 
closed type heaters in service, one each in a bad water district 
and one each in a good water district. The results obtained 
from these installations are, however, not yet available. 

In the discussion of the locomotive booster, a number of 
installations of this device were mentioned, all of which have 
demonstrated their ability to effect considerable improvement 
in the handling of heavy trains. W. H. Corbett stated that 
the Michigan Central has three boosters in service on pas- 
senger locomotives, which have eliminated jerking and the 
necessity for taking slack in starting heavy passenger trains 
and have materially increased the rate of acceleration in start- 
ing these trains up to about eight miles an hour. 

A trial on the Chicago & Eastern Illinois was referred to 
in which a 4,383 ton train was taken over a grade, over 
which, without the booster with the same locomotive it was 
required to reduce the tonnage to 3,976. With the booster 
the heavier train was pulled up the grade in 19 minutes, 
while the light train without the booster required 23 minutes 
to move over the same distance. 
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The Effect of the Feed Water Heater on Superheat and Back Pressure 


BY E. A. AVERILL 


RIMARILY the feed water heater is purely a device 
for improving the action of a boiler, but when it is 
ipplied to a locomotive where the action of the boiler 
ngines is closely interwoven, it will also have some 
on the action of the steam in the cylinders. This 

t is of two kinds; one beneficial; viz., the reduction in 
ick pressure on the piston, and the other detrimental; 

\ the reduced superheat of the steam going to the 
ders. 
!1 locomotives the exhaust steam passage is restricted 
nozzle tip. Thus with a definite amount of steam to 
ischarged from the cylinders, and the pistons moving at 
selected speed, the pressure created in the cylinder back 
he piston during exhaust, generally termed the back 
sure, has a direct relation to the size of the tip. The 
‘ler the tip the greater the back pressure and vice-versa. 
\Vhen a feed water heater is applied to a locomotive there 
two additional large openings made in the exhaust 
sages, which combined frequently equal the area of the 
itself. These, however, are connected to the shell of the 
ter which is in the form of a drum having a relatively 
nall outlet that is water sealed. When the feed water 
iter is not in operation this drum is filled with exhaust 
team, but little can escape and there will be no effect on the 
k pressure or draft. When, however, cold water is pass- 


ing through the tubes of the heater, the steam in the heater 
body is condensed, thus reducing its volume abcut 1,200 
times, and more steam rushes in to take its place. In this 
way, when the heater is in use, about 12 per cent of the 
exhaust steam from the cylinders is drawn off before it gets 
to the nozzle tip. ‘This has somewhat the same effect as an 
increase of the same percentage in the size of the tip or a 
change in diameter from 6 in. to 6 5/16 in. 

Naturally this increased opening means a reduction in the 
back pressure on the piston which in turn means increased 
power from the same amount of steam admitted to the 
cylinders. In order to determine just how great this increase 
in power might be, arrangements were made during a recent 
test of feed water heaters to obtain as nearly as possible 
the same speed and the same cut off at selected points on 
the run with and without the feed water heater. Indicator 
cards were taken at these places and as the boiler pressure 
was the same in all cases, exactly the same volume of steam 
entered the cylinder. Calculation of the indicated horse- 
power from the cards gave the desired information. Several 
sets of these cards are shown in the illustration. 

It is readily seen from the appearance of the cards how 
much the back pressure was reduced by the heater. It 
is particularly interesting, in the low speed card, to note 
how the hump caused by the exhaust from the other side 
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of the engine, has been smoothed out when the heater was 
in use. 

Under each pair of cards will be found a table giving 
the .conditions and the indicated horsepower developed, as 
well as the percentage of increase shown by the feed water 
heater. In the first pair of cards, because of an eight per 
cent difference in the speed, the comparisons are made on 
the basis of mean effective pressure. In the others the 
speeds are practically the same and the comparison is made 
on the basis of indicated horsepower. 
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The reduction in superheat by 22 deg. F. means an in- 
crease of about two per cent in the weight of steam per 
cubic foot under the conditions on these runs. Since the 
cut off with and without the heater was identical, and the 
speed was alike, essentially the same volume of steam entered 
the cylinders in both cases. 

Making the correction for the greater weight of the 
steam per cubic foot it will be found that there is a reduc- 
tion of about four per cent in the pounds of steam per 














































































































































































































‘ indicated horsepower when the feed water heater was in 
It will be seen that the effect of the feed water heater use over that used with the injectors. This, then is the 
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Comparative Indicator Cards With and Without the Feed Water Heater 


has been to increase the horsepower developed by over six 
per cent at the highest speed, and over three per cent at the 
lowest speed. With exactly the same volume of steam enter- 
ing the cylinder in each case the feed water heater increases 
the power by three to six per cent because of the lower back 
pressure. 

This, of course, is very satisfactory, but further inves- 
tigation of the conditions should be made before the final 
conclusion is reached. While the same volume of steam 
entered the cylinders when these cards were taken, it was 
not at the same temperature in both cases and thus did not 
weigh the same per cubic foot. The steam with the feed 
water heater in use was not as highly superheated, and this 
condition must be taken into consideration. 

A feed water heater will generally reduce the coal con- 
sumption for the same quantity of steam delivered from the 
boilers by from 13 to 15 per cent. This means that if the 
boiler without the heater will evaporate eight pounds of 
water per pound of coal, it will evaporate from 9.04 to 9.20 
Ib. of water with the heater in use. Thus the superheater, 
while passing the same quantity of steam through the units, 
is supplied with about 15 per cent less hot gas than before. 
Naturally without changing the superheater, the steam will 
not be as highly superheated as when the heater was not in 
use, and more coal was being burned to produce each pound 
of steam that passes through the units. 

Data to determine just how large this drop in superheat 
may be is easy to obtain and has been taken on a number 
of tests. On the test mentioned above the average loss of 
superheat amounts to about 22 deg. F. Under conditions 
on other tests it has been found to vary between 20 and 


30 deg. F. 


net effect of a feed water heater on the cylinders and elearl) 
indicates that there is a gain in over-all efficiency from this 
source in addition to the large gain obtained by the direct 
effect on the boiler. 


Or THE TotAL Raitway MILEAGE in the United States rather 
over 1 per cent is operated electrically as against about 4 per 
cent in Britain —South African Railways & Harbors Magazine. 

















Pacific Type Locomotive on the Paris, Lyons and Mediterranean 


























Tank Locomotive of 4-6-4 Type for Furness Railway; Built by Kitson and Company, Leeds, 1920 


The Comparison of Dimensions and Proportions of 
British Locomotives 


BY E. C. POULTNEY 


PART TWO 


\V the first section of this article, which appeared in the 
/ September issue of the Railway Mechanical Engineer, 

Ur. Poultney discussed the factors used in comparing 
irious types and designs. 


General Considerations 


When comparing the dimensions of locomotives of various 
pes and considering the abilities of their boilers to supply 
power required as expressed by Boiler and Boiler Demand 
Factors, it is necessary to consider not only the relationship 
xisting between the cylinder horsepower and the total evap- 
rative heating surfaces, but also the disposition of the 
ieating surfaces and also the ratio of proportion which the 
‘rate area bears to the total evaporative surface, and in the 
ase of superheater locomotives the evaporative surface and 
iat contributed by the superheater elements. The evapora- 
tive heating surface o* a locomotive boiler is made up of two 
parts, the tube and the fire-box surfaces, and of these the 
urface of the fire-box is per unit of area the most valuable. 
Chis being so, it follows that if two boilers are compared, one 
laving a larger fire-box than the other but each having equal 
tal heating surfaces, and grate areas, the boiler having the 
larger percentage of its total surface contained in the fire-box 
ill give the higher evaporation and for equal engine effi- 
‘ncies will develop a higher horsepower per square foot of 
eating surface. Further, if two boilers each having equal 
ibe and fire-box heating surfaces, but having different grate 
‘as so that they differ by having different values of C, 
hen at equal rates of firing the boiler having the larger grate 
vill evaporate more water per square foot of heating surface 
r hour than the boiler having the smaller grate; it will not, 
wever, be so economical; in other words, the water rate per 
ound of fuel fired will not be so great as with the boiler 
iaving the relatively small grate surface. The boiler having 
he larger grate will, however, permit of higher B and BD 
actors. 
_ From’ the foregoing it would seem that when considering 
the boiler factors B and BD the proportion of the total heat- 
ng surface that is contributed by the fire-box should be 
‘onsidered, and also the value of the factor C. When exam- 





ining the boiler factors for different locomotive types it will 
at once be noticed that in cases where the power demand 
per square foot of heating surface is high, as shown by the 
value of the factors B and BD, the grate areas used are 
always large in proportion to the heating surfaces, and fur- 
ther, fire-box surfaces are usually larger in proportion to 
the total heating surfaces. 
FBS 
The higher values for are in almost all cases ac- 
St. 
companied by a lower value for C, indicating a large grate. 
Generally, a larger grate surface will mean at the same 
time a larger fire-box because for any given type or form of 
fire-box any increase in the dimensions of the grate will 
naturally result in a longer or a wider box which will, if 
the height remains unaltered, result in a larger heating sur- 
face. The ratio of proportion between the grate area and the 
firebox surface has already been mentioned, and its im- 
portance lies in the fact that on it depends the volumetric 
FBS 


capacity of the fire-box as expressed by the factor. 


GA 


Tables of Dimensions and Proportions 


- Turning now to the tables of dimensions and proportions 
it will be noticed that a considerable number of locomotive 
types are covered. 

Table 1—4-4-0 type Express engines—contains particulars 
of 17 different locomotives for 11 different railways; thus 
the idea of several designers can be seen. The examples are 
all modern designs, that is, they have been built new, or 
rebuilt with superheaters during the last ten years, and the 
same applies to the locomotives listed in the remaining tables. 

As will be seen, 17 different items of information are 
given. The first is the name of the road, then follow 10 
columns giving the principal dimensions, and the remaining 
6 show how the related dimensions are proportioned to each 
other, and seem to be sufficiently comprehensive to enable 
the making of a comparative study of each different design. 

The locomotives shown in Table 1 cover a wide range of 
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*Three cylinders. 


a See eee 163.720 
> Sas 16,806 
N. SE aaa 
Ne AE: BERR peeperearer 189,840 
eer 172,800 


*Three cylinders, simple 
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¢Four cylinders simple 
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TABLE 1. 


vo 
=] 
« 
: 
a 
to Ky 
& t 3 
$e 2OS 3 
v as So xy 
Tw. we 5 wo g 
op ae os =e 
2006 > ae “ps 
te og ae © & 
Mbo Ho Nn Han 
RTE Ss Sh St 
20,000 1,547.7 302.5 1,850.2 
19,800 1,659 210 1,869 
15,600 1,058.8 390.7 1,449.5 
19,100 1,412 319 1,731 
21,432 1,329 200 1,529 
18,200 1,329 226 1,555 
17,200 1,172 313 1,485 
21,400 1,321 360 1,681 
20,000 1,284 231 pe 
17,900 1,352 215 1,567 
18,300 886.1 209.9 1,096 
18,700 1,277.9 228.0 1,504.9 
15,070 972 258.0 1,230 
20,400 1,285.5 355.2 1,640 
20,600 1,478 212.5 1,690 
16,940 1,120 306 1,426 
17,584 1,275 179 1,454 
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19,161 1,475.8 530 2,005.9 
17,300 2,027.0 570 2,597 
20,800 2,031.0 460 2,491 
23,400 1,803.8 385 2,188.2 
17,300 1,163.0 254 1,417 
20,214 1,475.8 530 2,005.9 
Side Tank Engines 
19,580 976 305 1,281 
19,950 1,029 185 1,214 
19,630 1,020 261 1,281 


TABLE 2A 


Side Tank Engines 


20,800 1,058 273 
18,430 1,178 268 
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29,000 1,995 552 
19,200 1,821 544 
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28,000 2,370 270 
24,200 1,841.3 283.4 
25,200 1,878 308 


*Three cylinders simple expansion. 
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power. The rated tractive effort varies from a minimum of 
15,070 to a maximum of 21,432 lb. It will be noticed that 
for locomotives having the higher boiler demand factors the 
combustion factor is usually high, and the amount of heating 
surface provided by the fire-box is usually somewhat greater, 
thus indicating high evaporative possibilities from the heat- 
ing surface. Several examples of 4-4-0 engines have been 
siven because this is a very much used type. It is compara- 
tively simple in construction, and can be built to develop 
up to about 1,100 hp. where axle loads of 43,000 lb. and a 





TABLE V 
( PARATIVE FROPORTIONS OF TyPICAL Main LINE TENDER ENGINES USING 
SUPERHEATED AND SATURATED STEAM 
FBS F.B:S. 8.7.5 





Type B.D.F. C Ss. GA. GA: A E Reference 

S ted... 4-4 1,126 70 88 6.2 828 4.25 82.7 Table I 
S d....s, 440 918 725 85 60 830 43 753 “% IV 
S ted... 4-4-2 967 744 7.8 5.7 704 4.2 77.3 “ If 
Sa d...... 44-2 717 777 69 $5 700 43 672 #“ IV 
Superheated... 4-6-0 1,000 830 7.5 5.8 890 5.1 75.7. “ II 
Saturated...... 4-60 33 79.4 7.1 5.4 884 5.2 76.3 << A 
ited... 0-8-0 1,697 81.5 7.9 6.3 1,250 48 686 “ V_ 

Sat ted...... 0-8-0 874 80.7 7.9 6.0 1,290 4.5 72.4 ~ 2s 
S ted... 0-6-0 1,103 70.5 9.0 6.1 1,160 4.6 80.0 *« Va 
: ted...... 0-6-0 980 64.8 89 5.9 1,020 4.7 762 “ IV 
total weight of about 135,000 lb. are allowed, and in its 
larger sizes the weight is low compared with the power 


ay iilable. 

he Atlantic or 4-4-2 type express locomotives and tank en- 

sines for local passenger service having this wheel arrange- 

re shown in Table 2. Probably the two most interest- 
ing examples are the North Eastern three-cylinder and the 
Great Northern two-cylinder engines. They both handle 
trains of the same weight at similar speeds, and each have 
the same factor A but differ materially in other character- 
ist [he writer has traveled on engines of each design, 
and they are excellent steamers. 

North Eastern locomotive has a larger fire-box in 
rtion to the total heating surface, and the factor C is 
r cent less. The North British (N.B.R.) locomotives 

point of actual maximum tractive force, the most 
rful of their type; they are remarkably fine engines and 

d for all the heaviest express services. 

4-4-2 tank engines each have high boiler demand 
for reasons already stated. The fire-box surface is, 
however, comparatively large, and here again the factor C 
low value, indicating relatively larger grate areas. 
le 2A shows two examples of somewhat large four 
k engines for heavy local services. They are the 
0 xamples available having this wheel arrangement. 
During recent years six coupled engines have come much 
fore in heavy main line passenger traffic. Table 3 

17 examples covering the practice followed on 9 dif- 

railways. The R.T.E. covers a range of power from 

} to 30,000 lb., the latter being a powerful design of 

ider 4-6-0 engine recently built for express goods 

on the North Eastern (N.E.R.). 

first example in the table is a powerful class of engine 

heavy express service on the London & North West- 
hese engines can maintain 1,400 i.hp. Another power- 
pe is shown by the third example. This is a four 

engine, several of which are now running on the 
Central (G.C.R.) and yet another is shown in the 
h example. This is a four cylinder type of which a 
r are in use on the Great Western. The writer has 
d the working of each of these different designs from 
otplate. They are good steamers and ride splendidly. 
Caledonian Railway three-cylinder engine is not at 
le of writing in service. The weights given are there- 
stimated. 

les 4 to 7 inclusive, give the comparative particulars 

ds or freight traffic engines. 

e Midland 0-10-0 locomotive is interesting as being 


] 


i tan 
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the only engine of its type. These locomotives have recently 
been built more particularly for pusher service on the famous 
Lickey incline of 1 in 37 (2.7 per cent) on the Midland 
West of England main line. Those conversant with history 
will recollect that when this line was first opened Norris & 
Co. of Philadelphia supplied some engines specially to work 
on the Lickey gradient. 

Eight-wheeled engines of the 2-6-0 type have been intro- 
duced on some lines for freight service, and Table 6 begins 
by giving particulars of three different classes introduced on 
the Great Northern (G. N.). They illustrate three successive 
steps in the development of this particular type in which the 
weight per square foot of heating surface has been reduced 
from 103 to 69 lb., and the R.T.E. increased from 23,350 
to 30,000 lb. The engines have been very successful, espe- 
cially the larger three-cylinder series. 

Table 8 contains engines having the 4-6-2 wheel arrange- 
ment. The G.W.R. engine shown is the only Pacific type 
tender engine running in Britain. The grate surface of 41 
square feet is obtained by using a wide fire-box. The other 
examples are all tank engines for local passenger services. 

Table 10 contains only one locomotive, a 4-6-4 type tank 
engine introduced for express passenger service on the Lon- 
don, Brighton & South Coast Railway. Two are in traffic 
and others are under construction. 

In order that the more modern superheated steam locomo- 
tives may be compared with those using saturated steam, 
Table IV has been prepared in which the proportions of 31 
main line engines are analyzed. The average results ob- 
tained are tabulated for comparison with the superheater 
FBS RTE 

and 


GA GA 


factors have been added as additional information. 
RTE 


locomotives in Table V, in which the 





Naturally, the value of for any given locomotive 


GA 
will directly depend on the BD and the factor C, and the 
RTE 
actual value of has only been added here so that its 


GA 
average actual value can be shown. 

Table V, giving the comparative proportions of certain 
typical main line locomotives should have a little attention 
in conclusion. Only the 4-4-0, 4-4-2, 4-6-0, 0-8-0 and 0-6-0 
types are here considered.* 

The interesting characteristic for the modern superheaters 
is the value of the boiler factor BD. This is seen to be from 
17 to 25 per cent higher than the average for the engines 
using saturated steam. 

The tractive effort of modern superheated engines is gen- 
erally greater than that of the older saturated steam engines, 


and the following comparative statement will be of interest 
on this point. 


CoMPARATIVE R.T.E. SUPERHEATED AND SATURATED STEAM ENGINES 
Average values maximum tractive effort (R.T.E.) 

Engine type Superheated Saturated 

4-4-0 18,700 (27) 17,800 (°) 

4-4-2 19,700 (®) 19,300 (®) 

4-6-0 24,000 (47) 22,950 (®) 

0-8-0 30,860 (°) 29,200 (8) 

0-6-0 23,700 (7) 19,000 (2°) 


i alae small figures in parentheses indicate the number of engines 
examined. 


Table IV, in which the ratios of proportions of represen- 
tative saturated steam using locomotives are given, has been 
prepared so as to give detail information as to the practice 
followed in the design of saturated steam locomotives, and 
also to enable comparisons to be drawn between saturated 
and superheated engines for main line service. 

The 4-6-0 type locomotives shown have wheels from 62 


*There were very few 2-8-0 and 2-6-0 type locomotives in service before 
the introduction of superheaters. 















to 80 in. diameter, and the R.T.E. varies from 27,000 to 
18,600 lb. In Table 3 superheated locomotives the R.T.E. 
varies from 30,000 to 18,900 lb. and further, the R.T.E. 
of 11 out of the 17 examples is over 22,000 Ib. 

This increase in rated tractive effort has carried with it a 
corresponding increase in the heating surfaces, so that the 
modern superheated locomotives show a slightly better factor 
‘E than the older and smaller saturated steam engines. 


























624 RAILWAY MECHANICAL ENGINEER VoL. 95, No. 10 


+Four cylinder simple expansion motive specially built for banking or pusher services. 


ticular type of engine was not so largely used, and such 
when employed were generally less powerful than the modern 
superheaters. 

On the other hand, the rated tractive effort of superheated 
and saturated steam engines of the 4-4-0 type is much the 
same, showing little increase for recent superheated designs. 
This is due to the fact that in many instances this class had 
already been built up to the limits imposed by allowabie 


TABLE 4 


























TEN-WHEELED—2-8-0 Type LOCOMOTIVES 
3 P . ww * 
| E _ & 8 fF ¢ 
; : : = os =a =|S a 3 
4 = vs = a O° nO on) Y a 
3 bo bo aad im | A | bo or 
bs 3 n = ” £ ae a So] s a 
es = a2 2 § § no BS CO—FIE OXI82 OBIS 
‘ > ” Ph} $ = 5 ve sI* las 8 86Sis 
o at iM s 2 — ad y = BO “sl "a: 
E She ~ 5 cB = 32 os 2,8 2 o° vl'> 2 ol Bs 
= 3's 3 = S$ $38 $3 ar et e a. ele ed 
z <3 54 A A ms a ae Bm c AL «ale EIS 
: ‘ SH 
Wt. AW d os D Pr RTE S Sh St GA — A BD ‘cS E 
St 
ee OS, ere 171,100 149,100" 18 x26 56 170 32,600 2,080.5 430.5 Z.a8 27. 6.4 17.0 4.5 880 91.6 67.8 
a a eer 170,688 150,080 X28 56 170 31,750 2,084 570 2,654 rf 6.1 22% 4.7 $50 re 64.3 
eh: ae 161,280 x26 56 170 29,500 1,691 318 2,009 26 7.6 13.3 : 977 77.1 80.2 
a aes 170,240 154 1 x26 56 180 30,814 1,815 308 2,123 26 81 145 4.9 952 81.7 80.0 
eer 152,996 138,66 814x30 55% 225 25,200 1,841.3 286.6 21279 27 tue 13.4 3.9 1,060 79.0 FA 
EE S| Ree. eens 135,030 125,49¢ x 55! 190 36,360 1,321 360 1,681 28.4 8.9 21.4 FO 1,525 59.0 80.3 
Gee ic. ina %, oa sa.eie as 174,800 156,300 x30 68 225 30,600 1,841.3 230 2,171.4 27.0 74 15.2 5.2 1,129 80.3 80.5 
; 7:3 16.9 4.4 1,053 77.9 74.9 
TABLE 4A 
TEN-WHEELED—0-10-0 Type Locomotives 
Re oan ace fuhenaraiolan’ 164,9007 164.9097 1634x28 55% 180 43,312 1,718.2 445 2,163.2 31:5 7.3 20.6 3.8 1,400 68.8 76.0 
TABLE 5 
E1gi7t-W HEELED—0-8-0 Type Locomotives 
a a Renee 147,650 147,65 x26 55% 175 27,985 1,370 544 1,915 23.0 7.5 28.4 5.2 1,127 83.3 60.0 
NE is witha asec 160,380 160,380* 1814x26 55% 180 36,960 1,573 530 2,103 22 7.9 26.4 4.3 1,295 77.5 76.2 
Pe OS Se. ae 134,000 134,000 )14x24 53% 160 27,800 1,772.4 378.6 2,151.0 23.6 6.8 17.6 Fe | 840 91.0 61.6 
i i oe 149,128 149,128 2114x26 54 180 34,0900 2,063 396 2,459 25.6 7.9 16.1 4.3 890 96 60.7 
i Si: See 124,900 124,900 21 x26 56 160 27,700 1,164 307 1,471 24.5 9.3 20.8 4.5 1,335 60 84.8 
*Three cylinders, simple expansio1 7.9 21.8 4.7 1,097 81.5 68.6 












The remarks made regarding the 4-6-0 type apply also to 
the freight engines of the 0-8-0 type, the increased size of 
the superheated engines being reflected in the smaller fac- 
tor E. It will be noticed that the largest difference in rated 
tractive effort is shown by the 4-6-0 type locomotives. The 
reason is that prior to the advent of superheating, this par- 





| 
| 
| 
| 





weights, and therefore when superheated such engines were 
not materially increased in power, but more economical work- 
ing attained from the fact that the same or slightly greater 
power was obtained from an evaporative heating surface 
about 20 per cent less than that used by saturated steam 
locomotives of similar size. 
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Wt AW d s D sy RTE Ss 

ae TS errr 38,200 115,906 20 x26 68 180 23,350 1,118 
TR Ee RR ee 144.200 118,500 0 x26 68 180 23,350 1,629.5 

ee a ee 162.200 134,400* 18%x26 68 180 30,000 1,901 

A ae OR aa 142,24G 123,648 a. eae 66 170 25,800 1,295 

Me ie We ais oo i8 oa 139,060 122.784 1 x26 6( 180 23,700 1,491 
oy 2 eee 138,900 120,100 1814x30 68 200 25,700 1,478.3 
S = ©, BR... 19 See ti28 19 x28 66 200 25,700 1.525.6 

i ws betbacccntaden en eeae 1914x26 60 160 19,424 1,189 

*Three cylinders—simple expansion 

TABL 
Six WuHrutfELEp—O-6-0 

SS a Re 116,690 116,600 1814x26 62 180 21,620 1,258 
G. BE. R.....-00.ckan.ze0 122,700 20 x28 59 180 29,044 1,632.6 

| Pree 109,984 109,984 20 x26 63 160 22,490 1,170 

a ee ee 114.672 114,672 19 x26 60 170 22,600 1,100 

eS er 99,120 99,120 20 x26 61 180 26,500 870 
Re Mos Sa ao andriduacpeie 122,500 122,500 19%4x26 60 165 23,300 1,407.6 

AS eee 90,300 96,300 1814x26 55% 160 21,412 860 


TABLE 6 


Eient WHeEL.Ep—2-6-0 Type Locomotives 
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St St 
229.5 1,347.5 24.5 10.1 17.0 4.9 1,423 55.0 103.0 
305 1,934.5 24.0 7.8 15.7 5.1 988 80.6 74.6 
407 2,308 28.0 7.9 177 4.5 1,055 82.3 69.6 
279 1,574 24.8 8.8 17.7 4.8 1,315 63.5 90.3 
211 1,702 26.2 8.6 12.4 5.1 953 65.0 81.6 
212.5 1,690.9 20.5 7.6 12.5 4.6 1,183 82.5 &2.0 
203 1,728.5 25 7.8 11.6 4.3 1,112 69.3 76.3 
266.9 1,455.9 20.6 8.1 18.2 5.3 S81 72.0 84.2 
8.1 15.3 4.2 1,112 72.4 82.3 
E 7 
Type Locomorives 
1390 1,397 19.0 9.3 9.9 5.4 990 73:2 $3.5 
201.6 1,834.2 26.5 78 10.9 4.2 1,048 69.2 66.8 
313 1,483 21.1 8.4 21.3 4.8 1,210 70.7. 74.0 
217 1,317 19.6 10.0 16.5 5.0 1,232 72.6 86.9 
191 1,061 18.75. 10.1 18.0 27 1,860 57.7. 93.4 
324.6 1,732.2 19. 33 1S:7 5.2 995 87.5 70.7 
265.0 1,125.8 17.0 9.7 23.5 4.4 1,377 66.3 85.6 
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Use of Factors in Designing The diameter and stroke of the cylinders will of course; be 

7 The factors which are proposed as being satisfactory for easily arranged after the steam pressure of the boiler has 
the purpose of making comparisons of different locomotives been decided. 

d are also of use when considering the preliminary design of 

e an engine for a given service. 

7 Illustrating this by an example and specifying certain 


Equivalent Heating Surface 


The equivalent heating surface, or in other words the 
amount of heating surface that an engine using saturated 



































provisions as follows: Required the chief dimensions of an . 
ie express 4-4-2 type locomotive to develop a tractive effort at steam should have, — = by the usual formula 
the rim of the drivers at 60 m.p.h..of 7,500 Ib. wees : 
2 
_, = cm = 1,200 hp. } 7 ‘ 
375 375 P ’ 2 sq. ft. of heating surface per hp. this would furnish 
Drivers are to be, say, 81 in. dia. At 60 miles per hour 2,310 — 11551 
(240 r.p.m.) and with superheated steam, from 1.3 to 1.5 5 — en ae 
sq. ft. of evaporative heating surface will be sufficient (for 
: saturated steam 2 sq. ft. or a little less would be wanted) This is less by some 31% per cent, but is near enough to 
TABLE 8 
7 Twelve WHEELED—4-6-2 Tyre Locomotives 
v « v Vv 
E & g eis s 
a & s ts + | ¢& i 
8 $$ s Pe . ss 688 6s CUS z a 
3 3 bo = _" “a ‘o|., Ale bo +| % 
é = c an = t = oe et 215 iS a & 4.8 
ry 1 = ~ 2S 2 s $ we eg A X| a> =/$ aie 
v | rs) Woy = a, o's = v 2 a ial Sw o/s o's Sie Yio 
> 2 os a © = Cy ay w KE vs 2 jon =| 3 a 
By et os 7” o S 0. 4 5 eS -— me ro) 28 eS Sin l—6 —| 0 = 
p- 3 "OD a) Ee > a of a9 Os oy = ® 2 |e p.| 3 | S| 3 
Ee O38 O'S > ‘x 2 Bee os sh 6% » “3 s§ Wa “58 s|& sis 
& es <2 Os a nan mebo 85 Hii Ba co Ha ne <ie les eld ele 
FBS SH 
Wt. AW d s D P RTE Ss Sh St GA St St A BD Cc E 
Pacific Type Tender Engine 
R.........214,910 134,400 15 x26 80% 225 27,800 2,855.8 545 3,400.8 418 5.3 160 4.8 755 81.3 63.2 
hour. cylinders simple expansion. . 
Side Tank Engines 
ecco 191,640 120,960 20 x26 67 160 21,600 1,431 214 1,549 210 87 13.0 5.6 1,010 78.5 ; 
i ee 172.480 98,560 20 x26 68% 175 22,400 1,085.4 248.2 1,333 23.9 10.7 185 4.3 1,410 55.8 
ye pa: 192,100 122,000 21 x26 79% 170 20,800 1,585.8 357.0 1,942.8 25.16 64 18.3 §8 1,043 17.4 
veassereee 205,296 123,100 191%4x26 69 170 19,486 1,516 200 1,716 215 7.0 116 6.2 887 79.7 
: TABLE 9 
TwEtvE WHEELED—2-6-4 Type Locomotives 
Side Tank Engines 
R....e.e+++212,800 134,400 21 x26 61 180 29,000 1,547 304 1,851 26.0 85 164 7.3 1,143 ao 
ere C. D. R.....184,906 118,200 19 x28 72 200 23,800 1,525.6 203 1,728.6 25.0 7.8 11.7 4.9 1,122 * * er 
, Pisin Pasi ic ew 
rK- 8.1 14.0 61 1,132 70.1 
ter TABLE 10 
Ace FourTtEEN WHEELED—4-6-4 Type LocomoTIvEs 
1m Side Tank Engines 
eee .222,000 127,000 22 x28 80 170 24,200 1,687 383 2,070 26.6 7.3 185 5.2 41,146 77.6 


~_ siesta a ————— — 








levelop one hp. Assume 1.4 sq. ft. and factors as follows: show that the formula, purely empirical as it may be, is 




















Weight on drivers near enough to give a fair idea of heating surfaces of super- 
, = 42 heated and saturated steam locomotives of the same horse- 
S Rated tractive effort power. 
5 R.T.E. XD Quite naturally the foregoing computations can be much 
. 1D — — 960 upset if the power per unit of heating surface is greatly 
: Heating surface different, but the figures given will be found to be closely 
4 Heating surface + superheating surface a correct under average conditions, and for boilers having the 
E ———___.- —n a oe average proportions adopted in estimating the size of the 
= Grate area proposed 4-4-2 locomotive. 
° Total weight — 
E or ——— 2 fe . 
Heating surface + superheating surface Contain 
6 Fire-box surface, 7 to 8 per cent of total. The tables of dimensions have been compiled from par- 
Superheating surface, 20 per cent of total. ticulars given of the locomotives mentioned in various tech- 
tal evaporative heating surface: nical journals, principally The Engineer, Engineering, and 
1,200 & 1.4 - - - - = 1,680 sq. ft. The Railway Gazette, and some of the data has kindly 
sheer Superheating surface - - - = 420 sq. ft. been furnished by the locomotive engineers of the various 
82.3 aa railways.* 
Total . a - “ = 2,100 sq. ft. It will be understood that the examples might have been 
Grate area - ‘ - ‘ -_= 28 sq. ft. multiplied in number, but the aim has been to tabulate repre- 
a ] Fire-box surface, 7.5 per cent of total = 158 sq. ft. sentative designs of modern power operating at the present 
68 1,680 < 960 time on British railways, and also to put forward a suggested 
he 27.2. = = 20,000 Ib. means of comparing the various locomotives. 
93.4 81 Oy gs : ; ‘ 
95.6 4 Total weight = 162,000 lb. Cuma, Viet. ictaaen, Manes Moco, "Nerd Wek and Sek hoe 
aa Adhesive weight = 84,000 Ib. — Railways, who have kindly supplied information relative to their 
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Recent Developments in the Storage of Coal* 


There has been very little activity in connection with the 
storage of coal by railroads since the last report of the 
Storage Committee. 

The Fairbanks-Morse Company report of the completion 
of three locomotive coaling stations, includ-ng yard storage 
of coal, built for the Erie. At Salamanca, New York, the 
coaling station consisted of four circular concrete bins ot 
1,000 tons capacity and tributary storage for 38,000 tons. A 
similar plant was built at Hornell, New York, with tributary 
ground storage for 33,000 tons. A 300-ton coaling station 
was also built for the Jacksonville Terminal Company at 
Jacksonville, Florida, where 300 tons is stored in overhead 
pockets and 2,500 tens on the ground. 

All of these plants were of the drag scraper type which 
has been largely used by the Southern Railroad and has been 
described in previous reports of the committee. As to cost of 
cperation of such plants, F. P. Drinker, manager, engineering 
department, Fairbanks-Morse Company, says that in 1914 
observations of the operation of some of the plants on the 
Southern Railway showed that the cost of handling coal in 
and out of yard storage, including power and supplies and 
maintenance, averaged about 2!4 cents each way, or 5 cents 
per ton, delivered to locomotives, and that this would indicate 
on the same basis a handling cost of from 10 cents to 12 cents 
per ton at the present time. 

The Roberts & Schaefer Company report the development 
of a new type of storage in connection with the RandS 
portable coaling and cinder plant which is shown in the 
illustration. This type of coaling and storage plant may be 
equipped with a large capacity hoist or a small capacity 
hoist. A price for the structure complete above the rails ana 
electrically operated, is quoted as follows: 


For large capacity 
For small capacity hoist.......... 


$36,670 
34,490 


No figures are available at this time for the cost of opera- 
tion of the storage portion of this plant for it is difficult to 
obtain separate storage figures due to the fact that many 
of the railroads do not attempt to separate storage and coal- 
ing costs. 

The Portable Machinery Company, Passaic, New Jersey, 
reports an installation of portable conveyors for the Atlantic 
Coast Electric Railway, Asbury Park, New Jersey. The 
pile contains about 3,000 tons and the Atlantic Coast Elec- 
tric Railway reports that it can store 350 tons a day with 
four men unloading and attending the conveyors. The com- 
pany reports that during the past two years it has built up a 
similar pile at four different times and later removed it to 
the station. At the other end of the power plant the company 
lias a similar storage pile. 

The Consumers’ Fuel Company, Morgantown, W. Va., 
built in 1920 a Thornley storage plant. A number of in- 
quiries in regard to storage of coal at the mines have been 
received, but a number of companies that have investigated 
the subject have concluded that such storage is not advisable 
unless an increased car rating may be obtained by the min- 
ing company as a result of such storage facilities. The 
general public and the large users of coal should have im- 
pressed upon them the fact that storage at the mine is not of 
any particular assistance to the railroads or to the consumers 
of coal in providing coal under emergency conditions, but 
acts merely as a safety valve upon operating conditions at 
the mine. The proper place to store coal io relieve the rail- 
roads and the consumer is as near as possible to the point 
of consumption. 

The committee feels that one of the greatest problems is to 
get the higher railroad authorities to thoroughly understand 


“From the 1921 report of the standing committee on storage coal of the 
Internxtional Railway Fuel Association 
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the importance ot the storage of coai: and that they may ap- 
preciate the necessity for careful and systematic storage. 
Spasmodic attempts to store coal have always proven unsatis- 
factory both to the consumer and to the producer and that 
storage of coal may be successful it must be conducted regu- 
larly and in a methodical manner and by the fullest co- 
operation of producers, carriers and consumers. The storage 
proposition must be tied up with production to such an extent 
that it will co-ordinate properly, and when large stocks of 
coal have been stored the production and movement will have 
to be regulated in such a way that the storage coal can be 
used most advantageously and not become simply a high 
priced inventory article. The experience of the past three 
or four years shows conclusively that storage of coal must 




















Storage Plant in Connection With RandS Portable Coaling Station 
and Cinder Plant 


be more carefully considered and that only 
consideration can it become the stabilizing 
should. 

If a practicable plan of storage at large distributing cen- 
ters had been operating during 1919 it is probable that the 
November strike of that year would not have produced thie 
condition of panic that followed during the spring and sum- 
mer of 1920. 

The report is signed by H. H. Stoek (University of II!i- 
nois), chairman; A. H. Davies, C. G. Hall (Walter Bledso« 
& Co.); J. B. Hutchison (Texas Steel Co.); B. P. Phillippe 
(Penn System); R. E. Rightmire (Consolidation Coal Co.) : 
A. P. Wells (Central of Georgia); H. Woods (Colorado 
Southern); S. L. Yerkes (Grider Coal Sales Agency). 


-by such careful 
influence that it 
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Gondela Coa! Car of 100 Tons Capacity 


100-Ton Coal Cars for the Chesapeake & Ohio 


High Capacity Cars Adopted for Handling Export 


Coal—Drop Doors Provided for Emergency Unloading 


HE Chesapeake & Ohio handles a very large amount 

of export coal from the West Virginia and eastern 
Kentucky fields. The total tonnage which this road 
lumped at Newport News in 1920 was 7,264,000 tons, which 
s exceeded only by the Norfolk & Western. The pier is 














Lewis Truck with Clasp Brake 


ved with a pair of stationary turn-over car dumpers, 
1f which is capable of handling all sizes of cars up to 
f 100 tons capacity at a rate of 30 cars an hour. The 

dumped from the road cars into special transfer 
r cars which are lifted by an elevator, run along the 
ind dumped into pockets. A large part of the export 
ias been handled hitherto in hopper bottom cars of 70 
capacity, but there has been considerable difficulty in 
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preventing these cars from being leaded for interchange 
points. 

To facilitate the handling of tidewater traffic, the Chesa- 
peake & Ohio last year ordered 1,000 cars of 100 tons ca- 
pacity, of which 500 were built by the Pressed Steel Car 
Company and 500 by the Standard Steel Car Company. 
These cars are of the flat-bottom, high-side, gondola type 
and ordinarily will be unloaded by car dumpers. They are 
provided, however, with four drop doors which permit them 
to be unloaded in case of emergency at points where dumpers 
are not installed. 

Of the three large roads which deliver coal to points on 
Hampton Roads, the Chesapeake & Ohio and the Norfolk 
& Western recently have adopted cars of 100 tons capacity, 
while the Virginian is using cars of 120 tons capacity. Both 
of these designs have been described in previous issues of 
the Railway Age. 


Construction of the New Cars 


The inside dimensions of the new 100 ton capacity cars 
are 43 ft. 3 in. long, 10 ft. 11% in. wide and 7 ft. 5% in. 
deep. This gives a coal space of 3,212 cu. ft. when level 
full, or 3,703 cu. ft. when heaped at an angle of 30 deg. 
Using a factor of 54 lb. per cu. ft., the heaped load would 
weigh 200,000 lb. The cars, however, are stenciled as of 
182,000 lb. capacity to provide for a 10 per cent overload. 
The length over striking castings is 44 ft. 74 in.; the maxi- 
mum outside width is 10 ft. 354 in., and the height from 
top of rail to top of sides is 11 ft. The distance from center 
to center of the trucks is 30 ft. 7% in. and the trucks, which 
are of the Lewis six-wheel type, have a wheelbase of 9 ft. 
The light weight of the car is 68,300 Ib. and the weight on 
each axle with the car loaded is 44,717 Ib. 

The center sills are made up of two 12-in., 35-lb. channels 
with flanges facing out and reinforced at the bottom by 3%4 
in. by 3% in. by %-in. angles, extending between the draft 
gears, and at the top by the %4-in. floor plates. There is 
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Side and End Elevations and Sections of val ens en 


Plan, 
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also a reinforcement in the center of the car on top of the 
floor plates consisting of a % in. plate 20 in. wide and 
extending slightly beyond the door openings. 

The body bolsters are of cast steel. They are in one piece, 
30 in. deep, located inside of the car body and reaching 
from side to side of the car on top of the floor. The body 

nter plates are of cast steel, 16 in. in diameter, and have 
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seven pressed steel braces, as will be noted from the illustra- 
tion showing the side view of the car. The side sheets are 
set in at the ends to bring the grab irons inside of the outer 
face of the side sheets and are flanged over the end sheets. 
Reinforcing plates are provided at the ends of the body 
bolsters. The two sides are tied together by two crossbraces, 
one at each intermediate gusset brace. They are constructed 




































































































nachined bearing surfaces. The body bolster center braces 
are of cast steel machined and the center brace brackets are 
ilso of cast steel. The body side bearings are open-hearth 
steel bars, 4 in. by 54 in. by 16 in., spaced 22 in. from the 
enter of the car to the center of the side bearings, and with 
. clearance of 1% in. between body and truck side bearings. 

lhe side sheets, placed outside the side stakes as in the 
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Clasp Brake for Lewis Six-Wheel Truck 


of % in. pressed plates, are of box shape and are shown 
clearly in the illustration of the inside of the car. Such 
braces were not used on the Norfolk & Western or on the 
Virginian cars, but should add materially to the stiffness of 
the sides. 

The ends are of % in. steel sheets, reinforced at the top 
by a 4 in. by 3% in. by % in. bulb angle and by two 
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nian 120-ton cars to give the maximum width inside 
ody, are of % in. steel pressed in toward the top and 
orced by a 4 in. by 4 in. by 7/16 in. angle and at the 
om by a 4 in. by 3¥% in. by % in. angle. Each side is 
reinforced by nine % in. pressed steel gusset side stakes 
ted inside of the car. The sides are further stiffened 
ne outside at the top by four cast steel braces and by 






















Draft Gear Arrangement 


pressed steel U-shaped horizontal stiffeners of 5/16 in. steel, 
5 in. deep at the center. 

There are three cross-bearers, one at the center of the car 
and the others intermediate between the center and body 
bolsters, consisting of 1% in. pressed steel diaphragms with 
8 in. by % in. bottom tie plates, four crossties—two of 
pressed steel next to the center cross-bearers and two of 5 in., 
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9.3 lb. bulb angles on top of the floor next to the body bol- 
sters—and a diagonal brace to each corner of % in. pressed 
steel riveted to the top of the floor. The floor is made of 4 
in. open-hearth steel sheets. 

The large capacity coal cars used on the Norfolk & West- 
ern and on the Virginian are not provided with bottom doors, 
it being assumed that they would always be emptied by car 
dumpers. The Chesapeake & Ohio cars have flush bottoms 
but are equipped with emergency drop doors which can be 
used when necessary to unload the car at a point where car 
dumpers are not available. The four drop doors, each with 
an opening of 2 ft. 6 in. by 3 ft., are located as shown on 
the drawings. They are operated in two sets. Part of the 
cars are equipped with door operating mechanism designed 
by the Pressed Steel Car Company and part from the design 
of the Standard Steel Car Company. 

The trucks are of the Lewis, six-wheel type with cast steel 
side frames and bolsters designed and furnished by the 
American Steel Foundries. The wheelbase is 9 ft. and the 
journals are 51% in. by 10 in., M.C.B. standard dimensions. 
The wheels are of wrought steel, part of them furnished by 
the Carnegie Steel Company and part by the Forged Steel 
Wheel Company. The side bearings consist of pockets cast 
integral with the truck bolster with cast steel filler blocks 
and three 3/16 in. shims in each pocket for adjusting the 
side bearing clearance to the nominal amount of 4 in. The 
journal boxes are of pressed steel, Kensington type, manu- 
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Interior of Car Body, Showing Bolster, 


Crossbraces 


Gusset Side Stakes and 


factured by the Union Spring & Manufacturing Company. 

The cars are equipped with Westinghouse empty and load 
brakes, schedule KDE-4-10-16, having a 4-in. take-up cyl- 
inder, a 10-in. cylinder for use when the car is empty and 
an additional 16-in. cylinder for use when the car is loaded. 
The brakes are of the same type as those used on the Vir- 
ginian as described in the Railway Age of June 17, 1921. 
Retaining valves are of the 10-20 lb. spring type. 

The brake rigging is designed to give a braking effort of 
40 per cent on the empty car and also 40 per cent on the 
loaded car. The trucks are equipped with clasp brakes hav- 
ing vertical levers. The brake beams are of 4-in., 10%4-lb. 
I-beams with two sets of open-hearth forged steel brake beam 
fulcrums spaced on 3 ft. 10 in. centers and substantial 
malleable iron brake heads. The hand brake is of the geared 
and multiplying type. The wheel load is 5,692 lb. on the 
empty car and 22,358 lb. on the loaded car. The nominal 
brake shoe pressures are 2,277 lb. on the empty car and 
8,943 lb. on the loaded car. 

The draft gear is of the Miner A-18-S friction type with 
234 in. clearance between the coupler horn and the striking 
castings. The cheek castings are of cast steel; each rear 
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cheek has 27 %-in. rivets; the front ones have 15 rivets. 
The draft sill tie is 8 in. by 34 in. The couplers are A.R.A. 
type D with 6 in. by 8 in. shanks, connected by keys to cast 
steel yokes. The striking irons are of cast steel, the coupler 
carrier iron being cast integral with the striking casting. 

In addition to the usual safety devices, the cars are pro- 
vided with an inside ladder at each end. 

The accompanying table gives the principal dimensions 
and other data of these cars and in addition similar infor- 
mation in regard to the large capacity coal cars used on the 
Norfolk & Western and on the Virginian. 


Chesapeake & Norfclk & 

Railroad Ohio Western Virginian 
Capacity, stencilled.. 182,000 Ib. 200,000 Ib. 218,000 Ib. 
Capacity, heaped 30 

GORTCER.  occ0c0ss% 200,000 Ib. 200,000 Ib. 240.000 Ib. 
Cubic capacity level.. 3,212 cu. ft. 3,422.5 eu. fé. 3,850 cu. ft. 
Cubic capacity, 

heaped 30 degrees. 3,703 cu. ft, 3,636 cu. ft. 4,450 cu. ft. 
Estimated density ot 

MOM iisis5jcc0 ciao 54 lb. per cu. ft. 55 lb. per cu. ft. 54 Ib. per cu. ft. 
Length over striking 

BR 5 ice aint arb iaiic 44 ft. 7% in. 43 ft. 9 in. 50 ft. 834 in, 
Coupled length...... 47 &.. 1 in. 46 ft. 2 in. 53 ft. 3% in. 
Truck centers....... 30 ft. 7% in. $1 tt. 8 in. 36 ft. 1034 in. 
Truck wheelbase.... > #. O in. 8 ft. 6 in. 8 ft. 8 in. 
Height, rail to top 

a a 11 ft. 0 in, Ti it: © in: 11 &.. 8 im. 
Length, inside 43 &. 3 im. 42 ft. 7 in. 49 ft. 6 in. 
Width, inside....... 10 ft. 1% in. 9 ft. 6 in. 10 ft. 234 in. 
Depth, inside, center. 7 ft. 5% in. 8 ft. 614 in. 8 ft. 5% in. 
Depth inside, ends.. 7 ft. 5% in. 7 ft. 534 in. 7 ft. 4% in. 
Width outside, ex- 

WOE 4.cscandua sn 10 ft. 35@ in. 10 ft. 1% in. 10 ft. 3% in. 
Weight of car body. 34,900 Th, 29,020 Ib. 43,200 Ib. 
Weight of two trucks 33,400 Ib. 24,480 Ib. 35,700 Ib. 
Weight of empty car. 68,300 Ib. 53.500 Ib. 78,900 Ib. 
Weight loaded...... 268,300 Ib. 253,500 Ib. 318,900 Ib. 
Per cent revenue load 

of total weight... 74.6 per cent 78.9 per cent 75.3 per cent 
Rail load per axle, 

leaged  COr..;. 2... 44,717 lb. 42,250 lb. 53,100 Ib. 
Weight loaded per 

foot coupled length 5.695 Ib. 5,490 Ib. 5,985 Ib. 

ApMIRERS OF HENRY Ford who believe that he can convert 


any weak railroad into a strong one seem at least to have the 
virtue of sincerity; a party of them have journeyed all the way 
from Arkansas to Michigan to see if they can get him to revive 
the Missouri & North Arkansas, a 300-mile road which numerous 
experts have found beyond their powers. The “committee,” said 
to represent several towns, had to deal with Mr. Ford’s secretary, 
the “wizard” himself being absent. 
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Munitions Factory Converted to Locomotive Shop 

















ae 


al 














The Railroad Shop vs. the Contract Shop 


a 
Analysis and Comparison 


Similar Cars in Railway 


HE relative cost of making heavy repairs to equipment 
in railroad shops and in outside contract shops has 
long been a matter of speculation. This subject has 
discussed many times in the past and is a particularly 

issue at the present moment. Much confusion has existed 
naking comparisons, due to the radically different cost 
unting methods used in railroad and in contract shops. 
der that comparisons may be of any real value similar 
gs must be compared. As long as a common basis of 
sure is not used, attempts at comparisons must be always 
futile. Unfortunately, railroad and industrial 
sts are not computed on a common basis. Railroad account- 
methods are very effective in disguising many factors 
ring into cost accounting and, therefore, cannot be used 
omparison with outside costs until certain additional 
nents are computed. 

In a series of articles by J. W. Roberts, president of the 
erts-Pettijohn-Wood Corporation, Chicago, published in 
Railway Age, an analysis and comparison is made be- 
n the cost of repairing 50 freight cars in the shops of 
of the large trunk lines and similar repairs in a contract 

This comparison brings out many important pcints 
juently overlooked. 


or less 


Railroad Accounting Methods 

(he accounting system used on railroads is prescribed by 
Interstate Commerce Commission. Unfortunately this 
stem resembles in no way cost accounting as practiced by 
‘ustrial manufacturing plants or by other public utilities. 
first cost found in railroading-is considered the ultimate 
and many additional factors, known in commercial 
ounting as overhead, are not included. Railroad accounts 
designed to furnish the cost of providing transportation 

| only incidentally the cost of maintaining equipment. 
General accounts cover such main divisions as Mainte- 
ce of Way and Structures; Maintenance of Equipment; 
fie; Transportation—Rail; etc., but the demarcation be- 
en the Maintenance of Way and Structures and the Main- 
ince of Equipment accounts are in many places indis- 
t; likewise between these two general accounts and the 
nsportation—Rail, account. For example, the expense 
lent to hauling materials for use in maintaining the road- 
and structures and for repairing and rebuilding equip- 
etc., is not distributed between departments, but is 
rged to the Transportation—Rail, account; the mainte- 


t 
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of Costs of Repairing 50 


and in Contract Shops 


nance of shops and enginehouses even though the former are 
used in the maintenance of equipment, is charged to the ac- 
count maintenance of way and structures; the expense of 
maintaining pile drivers, steam shovels and similar devices 
used in roadway maintenance is classified as maintenance of 
equipment. As another illustration, the expense entailed in 
hauling fuel used at shop power houses is not charged as a 
shop operating expense. Depreciation of buildings and 
tools is not fully accounted for.. The overhead, being a gen- 
eral expense, is considered as common to all the activities of 
the railroad and is not separated for the different depart- 
ments, such as the transportation department or the car de- 
partment. 

Investment in railroad shops, shop equipment, power 
plants, storehouses and service tracks is an appreciabie one 
and frequently is subject to rapid deterioration. The cost 
of losses on these investments and the cost of providing 
money for improvements and taxes are all items properly 
chargeable against the railroad shop output, but are most 
difficult of ascertainment. Even the direct money outlay 
made in establishing railroad shop facilities is seldom 
known. In the case of a railroad, the expenses incurred in 
repairing cars in its own shops, other than the direct charges 
for productive labor and applied materials are usually so 
confused and so difficult of ascertainment that they are not 
recognized or are ignored. The repair of equipment being 
only an incidental affair in the operation of a large railroad 
system, there is an opportunity for other activities to carry 
and absorb many expenses which must be considered in 
commercial shop accounting. 

A commercial shop is obliged to consider not only direct 
outlay for productive labor and applied materials, but like- 
wise every other item of expense, however indirectly or re- 
motely it may be involved. It must provide for expenses due 
to casualties or such other contingencies as sub-normal pro- 
duction. Provision must be made for taxes and a reasonable 
return from investments in fixed assets and working capital. 
Unlike a railroad, it usually has but one general source of 
revenue and a single outlet of expense and its selling price 
must provide for profits upon its raw material and their de- 
livery. The necessity for careful management and econom- 
ical performance is manifest as these affect the prices which 
must be charged for service. The cost to a railroad of hav- 
ing work done in outside shops consists of a known outside 
shop cost to which must be added the expense to the carrier 
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incidental to having the work done outside. The outside 
shop costs under normal conditions will include direct 
charges for labor and material and sufficient overhead for the 
use of property, working capital, enlargements, a margin 
for contingencies and what is commonly called profit. 


Comparison of Railroad and Contract Shop Costs 

A large railroad with excellent shop facilities having oc- 
casion to repair a large number of 60,000 lb. capacity wooden 
box cars, decided to overhaul part of them in its own shops 
and at the same time let a contract to a prominent car com- 
pany, whose plant was situated on the carrier’s line, for re- 
pairing a portion of the cars. ‘This decision afforded an un- 
usual opportunity for obtaining comparative costs. 

The cars referred to were practically rebuilt. They re- 
ceived from three to six new sills; one or both new side plates 
and end plates; practically all new siding, decking, lining 
and roof sheathing, new doors, corner and end posts, Z-bar 
or Economy ends; ‘““XLA” or Murphy roofs; Economy draft 
arms; two new side doors equipped with National door fix- 
tures; Cardwell friction draft gear; heavier oak subsills; 
heavier needle beams, heavier U. S. Standard safety ap- 
pliances and two coats of paint. The trucks were over- 
hauled; wheels, springs and truck castings being renewed as 
found necessary; braces were placed on the arch bars to 
strengthen the truck in general and all brake attachments 
were repaired or renewed as required. When the work was 
completed, the rebuilt cars were practically. as good as new 
cars of the same construction. 

The railroad in question was above the average in physical 
condition of shops and equipment. The shops had _ been 
established only about five years and the equipment was com- 
paratively new. The shop in question was devoted ex- 
clusively to heavy repairs and had been working for several 
months on similar repairs to the same line of cars. 

For the sake of comparison, 50 cars were selected at the 
railroad shop and 50 cars in practically the same condition 
were selected at the contract shop. Unusual precautions were 
taken to obtain accurate costs for the two lots of cars. The 
accounting was done by outside men with the active co-opera- 
tion and assistance of the railroad’s officers. 


Computing Total Cost of Work in Railroad Shop 


The carrier does not accumulate in its record the cost 
pertaining to individual repair jobs, and it was therefore nec- 
essary to examine the details and build up the cost from the 
beginning. An enumeration of the various elements enter- 
ing into the cost computation will show the method pur- 
sued and will also be suggestive in connection with similar 
work which may be done in the future at other points. In 
computing costs, the 50 cars were considered as a unit. The 
results given in this article, however, are for one car and 
were obtained by dividing each total item by 50. 


APPLIED MATERIAL 


A record was kept of the character of repairs made to the 
cars and the quantity of applied material was carefully de- 
veloped in detail. Material reported used was checked 
against the work record and from the latter record a list of 
minor items not reported, which of necessity were used in 
the repairs, was compiled in conjunction with the local offi- 
cers and car foreman. The different items were totaled and 
priced out from the storekeepers’ and purchasing department 
records at prices f.o.b. carrier’s rails at points of delivery. 


HAULAGE OVER CARRIER’S LINE 


The net weight of each item was computed, the distance 
hauled over carrier’s line from point of delivery thereto to the 
shop where applied was ascertained and the net ton miles 
figured, and the cost of haulage calculated at the rate of 
seven mills per net ton miles. 
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Losses resulting from material spoiled in fabrication have 
been omitted; likewise losses due to shortages in shipments, 
breakages in handling and like causes were not included. 
Neither was anything included for inventory adjustments. 


SALVAGED MATERIAL AND SCRAP 


Credit was given for recovered material salvaged from the 
repaired cars at the rate of 75 per cent of the current cost 
of new usable material and at current prices for scrap. The 
cost of handling is not deducted in this connection as the 


expense was included in overhead accounts and distributed 
as such. 


Direct LABOR 


Carpenter labor was taken directly from the service records. 

Record cards were turned in by the workmen which showed 
the individual car worked on each day and the time devoted 
to each operation on each car. The total time reported was 
checked against the payrolls. Service cards were not required 
of the other classes of men, however, and it was necessary 
to use an average cost per car for these respective classes of 
labor. Certain work, such as riveting coupler yokes, recti- 
fying body bolsters, and reclamation shop recovering 16 
journal boxes and four-column bolts, was done in other de- 
partments which did not record the time devoted thereto. The 
cost of these items was determined from a performance time 
study and the application of the standard rate of pay. 


INDIRECT SHOP LABOR 


Indirect labor in each department each month has been 
apportioned on a basis of the departmental direct labor. 
For instance, mill foremen and mill men have been dis- 
tributed on the basis of carpenter labor, and assistant general 
foremen, clerks and watchmen on the total labor to which 
each expense was common. 


SHop EXPENSE 


The total shop expense for labor, operating materials and 
supplies, fuel, electric current consumed and ice was found 
for four months during which the work was under way. 
This was then pro-rated against the test cars. These charges 
include nothing for haulage of the fuel used over the rails 
of the company. The tonnage of fuel used was ascertained, 
likewise the distance hauled over the carrier’s line from the 
normal sources of supply, and haulage costs were computed 
at the rate of seven miles per net ton mile. The cost of 
transporting material and supplies is necessarily omitted be- 
cause of inaccessibility of the data as to weight and point of 
origin. Shop expense was apportioned on the basis of as- 
signed shop labor. 


INSURANCE 


Premiums paid on commercial policies for fire insurance 
and allowances on the carrier’s own insurance fund to pro- 
tect the margin between the insurance carried and the amount 
of hazard on the insured facilities comprising the shop lay- 
out, was reduced to a monthly basis and distributed on the 
basis of assigned shop labor. 


MAINTENANCE OF MACHINERY AND TOOLS 


The total expense charged to accounts 302—Shop Ma- 
chinery, 304—Power House Machinery, and 335—Other Ex- 
penses, representing the total expenditures during the test 
period at the shop in question, was apportioned on the basis 
of assigned shop labor. The records did not lend themselves 
to analysis in such a way as to permit of averaging the ma- 
chinery maintenance expense for a longer period which ap- 
parently would have increased the charges somewhat. 


MAINTENANCE OF BUILDINGS AND TRACK 


The labor and material charged during the year 1920 
against the maintenance of the buildings and track compris- 
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ing the shop facilities was taken as the basis for ascertaining 
the cost of maintenance of these facilities. The total charges 
were reduced to a four months’ average and this amount ap- 
portioned on the basis of assigned shop labor. In the charges 
thus distributed, nothing was included for transporting the 
materials used over the carrier’s line, which could not be com- 
puted because of lack of detail as to material quantities. 
The records were not kept in such detail as to show the fa- 
cilities to which repairs were made and repair expenses not 
described may have applied to the facilities in question. 
Cognizance was taken only of the charges identified to the 
facilities involved. 


MAINTENANCE OF BUILDINGS USED IN COMMON 


Other shops than the one in which the test cars were re- 
paired are located at the same point and during the year 1920 
.ccount 235—-Shops and Enginehouses received charges 
ommon to all such shops. Charges for the period were re- 
duced to a four months’ average and then distributed on the 

asis of assigned shop labor (less superintendence) in all 


DIVISIONAL OVERHEAD, MAINTENANCE OF WAY AND 
STRUCTURES 
Divisional charges, accounts 269—Roadway Machines, 
71—Small Tools and Supplies, 274—Injuries to Persons, 
76—Stationery and Printing, 277—Other Expenses, ex- 
usive of accounts benefited thereby as, for instance, ac- 
ount 275—-Insurance, were apportioned in a similar manner. 


ENTIRE LINE OVERHEAD, MAINTENANCE OF EQUIPMENT 


Superintendence and other overhead expenses, accounts 
0i—Superintendence, 332—Injuries to Persons, 334—Sta- 
nery and Printing, were ascertained and their relationship 
tween total overhead expense and the total expense super- 
sed was found and on the basis of this relationship the 
pervised expenses were assigned against the test cars. 
It should be mentioned that divisional overhead expense 
iting to maintenance of equipment was consolidated with 
stem charges by the carrier and could not be segregated 
separately accounted for. The consolidation of the ex- 
nse before apportioned reduces the proportion which would 
ierwise be assignable to the work in question. 


ENTIRE LINE OVERHEAD, MAINTENANCE OF WAY AND 
STRUCTURES 

rhe charge against the test cars for system overhead appli- 
le to all maintenance of way and structures accounts, 
ich is represented by charges to account 201—Superinten- 
nce, was predicated upon the equitable distribution of the 
il charges to this account on the basis of the total expenses 
vervised, using the experience of the calendar year 1920. 


ENTIRE LINE OVERHEAD, REPAIRS TO OFFICES AND 
STOREHOUSES 


(he identifiable expenditures for repairs to system general 
ices and general storehouse buildings and appurtenances 
iring the year 1920 were collected and their relation to 
tal operating expenses (less common to system repairs) and 
enditures for additions and betterments were found and 
the basis of this relationship, the cost assigned to the test 
s was surcharged pro rata. 


SYSTEM GENERAL EXPENSES 


System general expenses for the year 1920, comprising 
ns included in the various primary accounts under the sub- 
ision “General” were found to be equivalent to 3.473 per 
t of the total expenditures for other operating expenses 
s the expenditure for additions and betterments to road 
| equipment, excluding the adjusting credit of the property 
tired and the amount of liability for certain equipment 
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allocated by a government order which involved no general 
expense during this period on the part of the carrier’s or- 
ganization. 


DEPRECIATION ON SHOP BUILDINGS, TOOLS AND MACHINERY 


The railroad’s policy does not provide for a maintenance 
fund for perpetuating the life of such property, although de- 
terioration not offset by current repairs does accrue. Depre- 
ciation was therefore computed upon buildings and depreci- 
able machinery used in the repair of cars on the basis of 
the original cost for each item. Cognizance was taken of the 
character of cach item and depreciation was based upon ex- 
perience as to the life expected of such property. The rates 
used were taken from a table promulgated by the U.S.R.A. 
for the use of car builders computing the cost of work per- 
formed on a cost plus contract and which was subsequently 
adopted for use by many builders. 

It was impossible to ascertain the amount of taxes and 
other fixed charges which should be borne by the property 
and equipment devoted to car repairs. During the year 
1920, for each one dollar distributed as operating expenses 
as designated by the Interstate Commerce Commission’s 
classification, the carrier had a further outgo for fixed charge 
which include taxes, uncollected revenues, operating losses, 
etc., of 20.081 cents. Because of the lack of a more equitable 
basis for disposing of this element of cost, it was assigned to 
the test cars on a pro rata basis. This may not be strictly 
accurate, but it has nevertheless done substantial justice to 
the situation in arriving at a comparable cost. 


Basis of the Contract for Outside Repairs 


Under the terms of the contract, the work done in the out- 
side shop was to be charged for on the following basis: 

(a) Direct labor to be based on the carrier’s piece work 
schedules which were in effect July 1, 1917, plus 10 per cent, 
plus 30 per cent (the equivalent of 43 per cent) to equate 
such rates to the basis of the current wage schedule. 

(b) For handling materials, a charge of $6 per car. 

(c) For milling lumber, a charge of $8 per thousand board 
feet. 

(d) For blacksmith work, agreed prices per operation. 

(ce) The aggregate of the foregoing items to be surcharged 
100 per cent for overhead expense. 

(f{) Materials to be furnished in part by the carrier and 
to that extent exempted from the surcharge for profit; in 
part to be furnished at reciprocal prices (i. e., furnished by 
the carrier and billed at agreed prices and rebilled by the 
contractor at the same prices) and subject to the surcharge 
for profit, and in part to be furnished by the contractor af 
agreed prices, subject to the surcharge for profit. 

(g) To the sum of the foregoing items to which appli- 
cable, profit to be added on a graduated scale, regulated by 
the amount of charge per car, the average rate of profit sur- 
charged being between 10 per cent and 11 per cent. 

The amounts billed the carrier under the terms of the 
contract do not, of course, represent the sole cost to it of the 
work done by the contractor. Among the possible incidental 
expenses may be mentioned: 

(a) The cost to it of free materials furnished the con- 
tractor, and not included in his bill. 

(b) The cost of delivering such materials, and attendant 
store expenses, etc. 

(c) Moving the cars to be repaired to the contract shop, 
and returning them, to the extent that such movement repre- 
sent otherwise useless haulage. 

(d) Concentrating recovered scrap. 

(e) Inspection of work, and reviewing accounts at the con- 
tract shop. 

(f) Unoccupied space in its own shops and attendant ex- 
pense, idle investment, etc. 

(g) Administrative, purchasing and accounting expense. 
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These, and other kindred items have received careful at- 
tention, and to the extent that such expenses were experi- 
enced, have been added to the amounts billed by the con- 
tractor in arriving at the total cost of the outside shop work. 


Compiling Cost of Work in Contract Shop 
APPLIED MATERIAL 


This includes all material supplied by the builder for 
which bills were rendered and also certain so-called ‘“‘free’’ 
material furnished by the railroad to the contractor, and de- 
livered at the contractor’s works. This material consisted of 
car roofs, draft arms, door fixtures, draft gear, and steel car 
ends, the value of which was ascertained from the purchase 
records. The cost of hauling the material over the carrier’s 
own line and delivery at the car plant was computed at 
seven mills per net ton mile. Aside from the small amount 
of material furnished from the general storehouse to accom- 
modate immediate needs, this material was moved direct in 
car load lots and was not subject to storehouse accounting. 
The cost of purchasing and accounting for it is included 
in general expense apportioned to the contract cars, the same 
as company repaired cars. 


CREDIT FOR SALVAGED MATERIAL AND SCRAP 


The contract covered the basis on which scrap and useful 
material recovered would be accounted for. Recovered ma- 
terial, valued at 75 per cent of the cost new, amounted to 
$81.30 per car. In addition there was recovered an average 
of 892 lb. of miscellaneous scrap per car at $15 per ton, or 
$6.69 per car. From the total salvage per car is deductible 
the cost of handling as charged under the contract, plus 10 
per cent for profit, or $2.20 per car. The net weight of the 
usable material and scrap was used as a basis for computing 
the cost of hauling by the carrier at seven mills per net ton 
mile from the contract plant to the usual point of scrap con- 
centration. The cost of unloading the concentrated scrap 
and useful material is included in the carrier’s storehouse ex- 
pense in which the materials handled for both shops have 
been caused to participate on an equitable basis. 


DIREC! 


All direct labor, including that for handling materials, 
milling lumber and blacksmith work, was billed as per con- 
tract. 


LABOR 


OVERHEAD EXPENSES 


This includes the contractor’s overhead at 100 per cent 
of the direct labor provided for in the contract and also a con- 
tractor’s profit as provided for in the contract. 

Additional incidental expenses borne by the carrier include 
switching cars to and from the plant of the contractor equiv- 
alent to seven dollars per car. To this is added an item 
covering the system general expense as it is considered that 
the railroad’s general expenses representing administrative 
and supervisory expenses, purchasing, accounting and similar 
items of a general character, are applicable to the cost at- 
tached to the outside contract. 

-The cars repaired at the contract shop, which is located 
at an intermediate point on the carrier’s system, were not 
given any special movement to make them applicable for 
repairs. The cars were selected from those moving through 
or made empty at the terminal at which the repair plant is 
located. The only expense involved was the switching to 
and from the plant. The same practice was followed at the 
railroad’s shop. In both cases, also, the points being tonnage 
producing stations, as cars were repaired and -released they 
were simply contributed to the local supply ready for loading 
and special movements to loading points were unnecessary. 

The carriers provided car inspectors and accountants at 
the contract shop to pass on the quality of work and to 
verify the charges of the contractor. The cost of this in- 
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spection and accounting was found to be approximately 
$16.00 per car. This expense, however, was charged to the 
overhead account from which a pro rata share was charged to 
the test car. For this reason the charge of $16.00 per car 
was not included in the cost. 
FIXED CHARGES 

It has been previously shown that the ratio of fixed 
charges to the carrier’s expenditure for operating expenses, 
additions and betterments, for the year 1920 was 20.081 
cents per dollar of expenditure. As the letting of certain 
work to outside shops did not result in idle investment it is 
not clear to what extent, if any, the cost dependent upon the 
contract work should be increased because of interest, taxes, 
operating losses, etc., which are incident to the carrier’s op- 
eration. . It might not be fair to say that no portion of this 
amount should be included as a part of the cost in question, 
but it is quite obvious that under the circumstances it would 
be unfair to say that the entire amount should be considered 
as a part of such cost. If this were done, the comparison 
would be on the basis substantially that the railroad shops 
were in disuse. It seems best, therefore, to leave this ques- 
tion to the judgment of the reader. 

Summary and Comparisons 

It is most difficult, as has already been stated, to obtain 
a true comparison in an instance of this kind. However, 
the summaries given in Table 1 and Table 2 are as com- 
plete and fair as possible to both shops. 


TasL_e 1—ANALysis oF THE Cost or Work In RairtroAp Suops 


Applied materials: 
PUPOMEE MALCTIRIS, DEUCE COB. 66x c.6cc < ccccedcscewecovccceecce $903.18 
PRONIMAQE HONORE MERRUSEE By) TATE ou 5 oe 015. 0 :d,6: ya aceie. oe S.5io deen clade 29.63 
Less net value salvaged material and scrap................0.. —87.99 
PUOE IDOE Gh. GUURROETI a 56 n6s4i 56a. 65 8in. 5 5 iss wisi SHER bowed ewes ~~ 844,81 

Direct labor: 
Ni MM SS 5 itches uss ctany ore 5 isvaeia ah ea farms wre a Vote eitesc cia aee eS $232.72 
a MMNUMIND cs. cla ara cada tata ersredao shige laud Ob aioe Masai ns Oe ek © 8.52 
NNN a Caran) cosiig a caly SateiatER Meintw aa eIs atsiSiE eat Kene ena. 7.30 
Se UMNINEE MN as O58 (a 1a Seg sSvermnera Ghee eo Sieners bux MOM oc 5.60 
MINE coterie) 1g Cis sl siacs wn bis here! abiniale Gintuc cit Madea 4.80 
MPU RUM MINE  icch EAU otis fect ain abe; satis wes Poem e aie Bins ave siete 2.80 
TMM SORE SURO oc.5 vo ive 0-6 aie es gis 9S See boa Rmoa a wine os 1.¢ 
IMM rl cache ila baal tid Sis ahS aah saw aise NRE ec ee 3.71 
TGR COME TOR TRUBOL IDE oasis dks we Bs Siesdoas So ocd nae waa ~ $267.07 

Overhead expenses: 
Ue Soe OT ee ce ar $87.91 
Shop expense (laber, material, power, etc.)..............00.0-. 47.67 
Insurance on buildings and machinery..................cec0e5 0.26 
Maintenance of machinery and tools, direct charge............ 26.34 
Maintenance of buildings and tracks, direct charge........... 4.72 
Maintenance of buildings used in common.................... 11 
Divisional overhead maintenance of way and structures........ 0.13 


Line overhead maintenance of equipment..................... 
Line overhead maintenance of way and structures 
Line overhead repairs, offices and storehouses.... 





SONNE: SURAT MCOTINEIE So a. 6.056 5556.4 5.0.0.6. 0: osm ais Shain ince 0b Slalainc 48.72 
Depreciation on shop buildings, tools and machinery.......... 6.65 
OCH GROCAINE GROENOEN So. 5 oisisis in Sear Glecal ctw soasiesacecbeak $258 
Total cost exclusive cf fixed charges.............ccccccccccce $1,370.19 
Faxed charges for interest, taxes, €6C. .....5..0000ccecccvseccsee 292.82 
RACAL AOOTURE CORE WET CAT eo 5.5, 5 6 5.00isicd .0ldis 5 din) Wars wove e atsiniass 1.663 


TABLE 2—ANALYSIS OF THE Cost oF 


Applied materials: 
Applied materiais, billed............. 
“SEOROCE WRGEYAGE Gb OSE. 40. CAPTION 66a: 5.66 5s cia as wus sc eweeas 
Hianiage over caercier’s HMO. o.. 26sec cece casas cwcesdecceses 7.74 
Less net vaiue salvaged material and scray 3.21 





PECL MG: HE NNSA so ooh Seu ssa areas Ka Gi Gik ai aaiia ee si Sod sm era eee nobis “$82! 
Direct lahor: 

Labor on equated pieccewerk hase, billed................ ses —eeai.2 

Seren eDEnNnRS < ROMCMT MUNI. TENERIINON 6... 60.-5.25.25: 6k a1's ta 8\'526i0) 5. te sw'cloei arene 10 4.10, #0 6.4 

PMNS RNID TIES os sors 86: Goin 0. GGais na, 0d ain ders s'o1e!0 Gl aa Slam 15.3 

MP ccmcseiaettk WEE, EEO 55s a5 550-055 crass. arc mrecd ces wareiereecwieus 8 

Tctal cost of direct labor, billed..................... $161. 
Overhead expenses: 

OPEACIOE S. GVETNERG, PIMC .ocos cnc 6cc ce msieccsccaskerseivwrd $161.72 

sO eee ge SR, ay Se | Se a a 89.88 

aren OUI RMNIIRII ee ahs coe CA 3a ok env Penn, Chara Greve av user endns ies plore 7.00 

Saeed ESS ANAM IME IR TINNRIE  o a5 Win oiig W505 Gates Giese Waals: osieaisiaS 6 see 46.29 

Sean MERCI SURED WN 0ss. bo anc ee ererera io SK wale ~ wb bees $304.89 
Total ccst to carrier, exclusive of its fixed charges.............. $1,295.87 
Apportionment of fixed charges on same basis as applied to car- 

rier’s cost of work done in its own shops..........ccsceceees 276.93 
Total cost to carrier if above fixed charges were included........ $1,572.80 


In connection with the analysis of the cost of the work 
in the railroad shop, attention should be drawn to the fact 
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that of the costs pertaining to the work done, only direct 
labor, shop expense and applied material costs to the extent 
of $1,297.47 were identified in connection with the carrier’s 
accounts. The remainder, $365.54 was charged to other ac- 
counts or not included at all. In other words, of the total 
costs to the carrier as developed, 78 per cent could be identi- 





Division oF Totat Cost oF OutTsIDE Work 
Paid to Additional 
centractor railroad costs 

\ lied materials >, |, ee a ere eet ee $544.39 $368.08 
eee MMR. OUND oo oo cix oad-x dae oe We os es . dae e+ 8 —83.21 
II 6 ps al oa acs Mili ata a gam entate se 161.72 re 
SEE nats a,c with okie Ginladtacte deta o ee 161.72 53.29 

Sy esac aK ere Raters Oo eee I eee eae eae 89.88 eae 

l, exclusive of fixed charges............. $957.71 $338.16 
co ae | ee |. es : 276.93 





fied and recognized if the accounts were analyzed, while 22 
per cent was either omitted from the accounts entirely or so 
disguised as to appear unrelated to the expense of repairing 
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on the Problem of 


HE first decrease in the number of bad order cars that 
has occurred this year took place in the last half of 
August. The reduction was slight, from 16.6 to 16.2 
cent, but it is significant as indicating that the railroads 
at last begun to repair cars faster than they are made 
order. A survey of the present situation will show how 
t a task it will be to get the number of bad orders down 
normal figure. 
mn January 1, 





1921, there were 191,254 bad order cars 
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Fluctuation in Freight Traffic from 


ted which amounted to 8.5 per cent of the total number 

ight cars on line. This is over twice the normal per- 
ge and ordinarily would have resulted in an intensive 
aign to improve car conditions. At that time, however, 
; ads were in a very serious financial condition. In fact, 
ig the months of January and February, most of them 

ited at a loss, so it was not possible to increase expendi- 
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An examination of the analysis of the cost of the contract 
work shows that only part of the expense was an actual pay- 
ment under the contract, the balance being for material and 


- overhead borne by the railroad and not covered by any direct 


bills. The accompanying summary shows the division of costs. 

A comparison of the analysis tables for the two shops 
shows a comparatively small difference in the costs of ma- 
terials and a considerable difference in the item for labor. 
There is an apparently higher allowance for overhead in the 
contract shop, but no conclusions can be drawn as the 
methods used for arriving at the overhead were radically 
different in the two shops. As has already been pointed out, 
the inclusion of a sum for fixed charges in connection with 
the work done at the contract shop is debatable. 

If fixed charges are not added to the cost of the con- 
tract work, the average cost per car is $1,295.87 against 
$1,663.01 in the railroad shop, a saving of $437.14 or 22 per 
cent of the railroad shop cost. If the full fixed charges are 
added to the cost of the contract work, it becomes $1,572.80, 
or $90.11 less than the cost in the railroad shop, which rep- 
resents a saving of about 5% per cent. 


Bad Order Cars Reached Maximum in August 


Analysis of Present Situation and Its Bearing 


Freight Car Repairs 


tures for car maintenance. Later the roads were looking for- 
ward to a reduction in wages and so were led to postpone 
repair work still longer. On July 1, when the new wage 
rates became effective, the unserviceable cars amounted to 
354,611, or 15.4 per cent. Even though many shops were 
reopened on July 1, little progress was made in stopping the 
increase of bad orders which rose to 382,440, or 16.6 per 
cent on August 15. 

As already noted, the number of cars in need of repairs 
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Revenue Car Loading 


was brought down on September 1. ‘The figures for Sep- 
tember 15, however, show that during the next two weeks the 
bad orders remained practically stationary. 

Freight Traffic 76 Per Cent of 1920 


The railroads would be unable to operate with such a 
large number of bad order cars if business was normal. If 
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‘traffic should increase rapidly, the large amount of unservice- 
able equipment would prove a serious handicap. Business 
‘during the early part of the year has been far below normal 
but the number of freight cars loaded weekly is‘ now in- 
creasing at a fairly steady rate as is evident from the chart 
showing the revenue car loadings for the past four years. 
Comparison of the loadings for 1921 with previous years is 
confusing because of the abnormal conditions which have 
influenced loading in the period included on the chart. The 
early months of 1919 represented a rather severe depression 
while the latter part of 1919 and the first 10 months of 1920 
was the busiest period the railroads have ever experienced. 
It is evident that a steady improvement is taking place in the 
car loadings, but the increase is little more than has occurred 
in previous years and seems to be due largely to the seasonal 
fluctuation in the amounts of traffic to be handled, rather 
than to any distinct improvement in business. 

Car loadings are a rather unsatisfactory basis for compar- 
ison of traffic because of the variations in the amounts 
loaded in each car. For instance in the first seven months 
of 1920 the average net tons per loaded car was 28.6, but 
during the first seven months of 1921 it fell to 27.9. The 
ton mile movement is a more satisfactory basis of comparison, 
but unfortunately these figures are not available as promptly 
as the reports of car loadings. ‘The ton miles of freight 
moved in the first seven months of the present year was 76.5 
per cent of that moved in the corresponding period of 1920, 
while the car loadings were 89 per cent of the 1920 figure. 
The last figure for the weekly car loadings available for this 
year is 89 per cent of the corresponding week in 1920, which 
is no higher than the ratio that has existed throughout the 
year. 


Will Traffic Increase or Decrease? 


It is impossible to forecast what may take place during the 
last months of the year. Ordinarily there is a sharp decrease 
in traffic commencing about the last week in October and 
continuing until the end of the year. There are apparently no 
unusual conditions that would change the tendency very de- 
cidedly, although the resumption in the iron and steel indus- 


ae a a 
5 [ Apr. | May | Jun. | Jul. T Aug. 
61 IS 1 6 tS tt IS tS tS 


} } | | 
| 


i 
BAD ORDER CARS? 
NUMBER OF 


= 


SMBS 
coo 


4 
S 
re) 
a) 
c 
S 
A) 
> 
ro} 
= 
ke 


ap SD 
o oOo 


4 


Cakeal + Ree RES 





Vou. 95, No. 10 


try, which is an important source of tonnage, may cause the 
decrease to be less rapid than in previous years. 

On account of the very light traffic there has been a surplus 
of cars throughout the year even in spite of the large number 





STATIST:cS OF CAR SuppLty, TRAFFIC AND TIME PER Trip, 1920 AND 1921 
1 2 3 4 5 6 


Weekly car 


Net in loadings 
revenue nearest Weeks per 
Date Cars 3ad service to Ist Tri 
1920 on line order cars Surplus 1—(2+3) or15th (4+5) 
FaNs Pisevcc ceo PSG.999 82s w wc ee 2,109,546 744,969 2.83 
15... ..«.« + «23200,206 oR) | ii 2,109,070 865,992 2.44 
Feb. 1.....2,290,807 i, | ee 2,142,808 780,455 2.75 
15... 0:0:6:025209;010 oe oe 2,140,025 868,673 2.47 
March 1....2,307,060 ict fg Ze 2,153,300 774,297 2.78 
1D :6:s:0:02eF Os 00 i. a |) er re 2,122,959 796,566 2.67 
April 1 - 2,309,449 S| ae 2,144,789 801,588 2.68 
TS .c.000jeOO,eur FAO.3RG 8s. 0:0" 2,130,639 584,089 3.65 
May 1 2,299,124 RORFOO =e ale Sate 2,159,338 772,908 2.79 
5 «2,200,415 i yy A 2,116,136 784,044 2.70 
tame 1.......2,356,652 7G49S 839s a. we wwe 2,186,159 768,974 2.85 
5 oy S95 299 tt Jee 2,160,041 869,142 2.49 
July 1 2,344,359 iS %) 2,175,770 839,629 2.59 
15 . 2,330,780 oi 2,154,108 923,968 Zoe 
Aug. 1 - 2,344,812 to i ree 2,170,441 914,128 mY | 
15 - 2,298,581 (coe ieee 2,126,808 962,352 2.2 
Sept. 1 2,298,295 Ee 2,132,247 947,743 2.25 
(ee ee RE To & ere 2,012,822 983,913 2.05 
Jet. «skpet Oyete le, Coe 2,110,308 975,946 2.16 
15 - 2,264,258 1GE,80G sscese 2,095,370 1,005,563 2.09 
Nov. 1......<2,273,/92 i re 2,099,516 973,120 2.16 
eee ee ee eg ve 8 eee er 2,092,858 880,528 2.37 
Dec ] o2,27 9,003 182,097 30,022 2,067,454 872,162 2.37 
15 2,246,512 179,445 91,472 2,075,595 795,858 2.60 
1921 

Jan. 1 2,251,173 191,234 193,925 1,866,014 598,905 3.12 
15......2,252,432 194,113 286.462 1,771,857 709°888 2.50 
Feb. 1......2,265,502 213,180 3231376 1,729:046 699.936 2.47 
15......2,267,238 220,420 392,162 1,644,656 681,627 _—2.42 
Mar. 1.....2,273,033 243,586 412,800 1,616,657 658,222 2.46 
15.....2,268,585 252,824 4231815 1,591,946 702068 2.27 
Apr. 1......2,281,986 270,319 495,781 1,515,886 666,642 2.28 
15......2,275,484 289,771 499,248 1,486,465 703,896 2.12 
May 1......2,289;282 309,971 482.076 1,497:235 721/997 2.07 
15......2,288,242 324,969 450,164 1,513,109 750,158 2.02 
June 1......2,301,749 341,337. 393.701 -1,566.711 787,237 ~—«‘1.98 
15......2,302,724 346,861 381,526 1,574,337 780,741 ~—«-2.02 
July 8. sei cBsd00,155 354,611 373,128 1,572,416 774,808 2.03 
ee 365,092 370,787 = 1,559,781 776,252 2.01 
Aue. 2... - 2,302,304 376,417 327,876 1,604,011 796,570 2.02 
i er eR 382,440 282,213 1,636,276 808,965 2.02 
sept. 1... . 2,303,669 374,087 246,001 1,683,581 830,601 2.03 
1S «0:5 se Bgeresaee 374,431 219,267 1,704,685 853,762 2.00 





of cars that were on the bad order tracks. During recent 
months, however, the surplus has been decreasing rapidly. 
The maximum surplus reported was on April 8 when the 
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Bad Order Cars as Reported Semi-Monthly, January 1, 1920, to September 15, 1921 
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excess of idle cars over unfilled orders for cars amounted to 
507,274; on September 8 this had decreased to 219,267. 
Over one-half of surplus, or about 118,000 cars were coal 
carrying cars. Although the railroads have more box cars 
than coal cars, the surplus of box cars was only 62,000. 


Efficiency of Operation Affects Demand for Cars 


The demand for cars varies not only with the traffic, but 
also with the performance that is made by each individual 
car, as measured by the ton miles of traffic handled over a 
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STISTISTISLIST ISIE 
in. Feb. Mar. Apr. May Jun.Jul. Aug. Sep. 
1921 


Variations in Car Conditions and Performance During the Past 
Two Years 


given period. There are numerous factors entering into this 
statement and in order to get a clear conception of the condi- 
tions, it is advisable to analyze each factor separately. The 
three factors that directly influence car performance are: 
first, the percentage of loaded mileage to total mileage; sec- 
ond, the miles moved per day per car, and third, the average 
net revenue load per car. 

Normally about 70 per cent of car mileage is loaded mile- 
age and 30 per cent is empty movement caused by lack of 
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traffic for the back haul on certain classes of cars, or the 
necessity for returning cars empty to the home line. During 
the entire year 1921, the empty car movement has been ab- 
normally heavy chiefly because of the effort that has been 
made to get cars back to the home road in order that they 
might be overhauled. During January, the empty mileage 
was 42.5 per cent of the total. In other words, instead of an 
empty movement of approximately 43 per cent of the loaded 
movement as occurs under normal conditions, the empty 
mileage was 75 per cent of the loaded mileage. During the 
latter months the ratio decreased but even in July 36.7 per 
cent of the total movement was empty car miles. 

The miles per car per day varies considerably with the 
fluctuation in traffic, being high when all the cars are in use 
and falling when large numbers are standing idle on side 
tracks. It is also affected to some extent by congestion and 
delays due to the condition of the weather or other causes. 
During the past five years the figure has varied from 29.0 
to 19.4 miles per day. During the heavy traffic of last fall, 
it was about 28 miles although efforts were made to increase 
it to 30 miles per day. Since business has fallen off, the 
daily car movement has decreased considerably and in July 
was only 21.6 miles. ‘This seems to indicate a serious falling 
off in the efficiency of utilization of cars, particularly when 
considered in connection with the abnormally high ratio of 
empty mileage to total mileage. 

The third factor influencing the amount of tonnage han- 
dled per car is the average load. During 1918 and 1920 when 
special efforts were made to increase loadings, an average of 
slightly over 30 tons per car was obtained. Since the first of 
the year the average load has decreased and now stands at 
about 28 tons. Normally there is less fluctuation in this fig- 
ure than in the miles per day, the minimum value for any 
month in the last five years being 25.6 tons. The present 
performance is fairly creditable considering the great re- 
duction in the tonnage of coal, ore and other bulk products 
being moved. 


Car Performance Affected by Surplus and Bad Orders 


If the standards of car performance are set at 30 per cent 
empty car mileage, 30 miles per car per day and 30 tons per 
car, neglecting the effect of bad order and surplus cars, each 
car should produce 630 ton miles per day. In the seven 
months ending July 31, 1921, the net ton miles per car day 
were only 375 as compared with 472 in 1920. For the month 
of July the figure was 376 as compared with 526 in 1920. 

In analyzing the performance of cars at the present time, 
it should be borne in mind that the statistics are based on the 
total number of cars on line. Thus the miles per car per 
day and the ton miles per car per day made by the cars 
actually in service are considerably greater than given above 
because of the large number of cars bad order or standing 
idle. ‘Thus the statistics for July show that out of 2,440,792 
cars on line, there were 375,769 bad order and 370,000 ad- 
ditional surplus of idle cars. 

Deducting the bad orders and surplus cars from the total 
on line, it is found that only 1,694,000 cars or 69.5 per cent 
of the total were actually in use moving the traffic. ‘These 
cars that were being moved were moving 31.1 miles daily 
and producing 541 ton miles per day. Comparing this with 
the average value for 1920 it is evident that excellent per- 
formance is being obtained from the cars that are actually in 
service and the unfavorable average is due solely to the large 
percentage of equipment that is idle. 


Quick Movement Reduces Number of Cars Required 


Another interesting measure of the rate at which cars are 
being moved is afforded by a comparison of the cars in 
service with the number loaded weekly. This gives approx- 
imately the number of weeks required for a complete trip and 
is plotted on one of the charts, from November, 1919, to date. 
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By referring to the chart it will be noted that the time per 
trip is roughly an index of the amount of traffic handled. The 
normal time is about two and one-half weeks, but during the 
heavy traffic of 1920 it decreased to slightly over two weeks. 
During this period the number of cars in service remained 
nearly constant. While weekly car loadings fell from 1,000,- 
000 to 600,000, the time per trip increased to three weeks. 

Commencing about December 1, 1920, there was a large 
increase in surplus and bad order cars. ‘The result was to 
upset the relation between the volume of traffic and time 
per trip. From December to April, while there was little in- 
crease in traffic, the time per trip was gradually reduced to 
about two weeks. Since that time the number of cars in actual 
service has increased practically in proportion to the car 
loading and the time per trip has remained constant. Thus 
during the present period of light traffic cars are being 


turned with a rapidity that is ordinarily attained only - 


under the stress of heavy traffic. This does not mean 
that trains are moving faster, for even while in service the 
average freight car is moving only about three hours per day. 
The decreased time results from more prompt dispatching in 
yards and quicker loading and unloading. 

The principal significance of the present rapid movement 
is in relation to the future supply of cars. It will be noted 
from the chart that the car surplus has been decreasing 
rapidly. Between April 7 and September 15 it fell from 
507,000 to 219,000. The reduction has been due solely 
to the increase in traffic, the time per trip remaining practi- 
cally constant. At the present rate of decrease, the surplus 
would disappear entirely in a little over two months. 

As has already been pointed out there may be a slackening 
in business at the end of the year, but other influences are 
likely to bring about a reduction in the car surplus. During 
cold weather there are always delays to trains and often se- 
rious congestion occurs at terminals and the time per trip 
is almost certain to increase. If only one extra day was 
needed to complete each trip, it would require 112,000 ad- 
ditional cars to handle the same amount of freight business. 
Thus an increase of two days in the time per trip would 
more than wipe out the existing surplus. 

It may seem strange that the railroads have been able to 
handle traffic about 76 per cent as great as last year with 
only 69 per cent of the equipment actually in use. The ex- 
planation is to be found in the quick turning of the equip- 
ment. The figures make it clear that the existing surplus 
may be wiped out in a very short time. If a large increase 
in business should occur, the resulting congestion of facili- 
ties would slow down the movement and a serious shortage 
would be the natural result. Of course the revival of business 
may be quite slow, but past experience has shown that the 
most experienced railroad officers are often unable to foresee 
the trend of events and there is an element of danger in the 
present situation that makes it advisable to get the cars in 
condition as rapidly as possible in order to avoid a shortage 
later on. 

Cost of Repairing Equipment 


The present bad order situation is so extremely bad, it is 
safe to say that it presents a greater problem than the car 
department has ever faced before. Last year the railway 
executives set as a goal the reduction of the bad order cars 
to four per cent. The present figure is 16.3 per cent. In- 
stead of 374,000 bad order cars, there should be only about 
98,000. Some idea of the task involved in getting bad 
orders back to normal can be gained from the expense in- 
volved. As the basis for an estimate, it may be assumed 
that the bad orders will be reduced to four per cent by re- 
pairing all the light repair cars and all but 98,000 of the 
heavy bad orders. ‘This will involve light repairs to 83,000 
cars and heavy repairs to 193,000 cars. The light repairs 
are of minor importance and will be disregarded. The 
amount of work required on the heavy bad orders varies 
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widely, but probably about one-half, or 97,000 cars, will re- 
quire a general overhauling. The average cost of such re- 
pairs is $1,100 of which $605 represents the cost of material, 
$165 labor and $330 overhead. The total cost of general 
overhauling for these cars would therefore amount to $106,- 
700,000, or more than one-fifth of the total expenditures for 
freight car repairs in 1920. 


Thawing Frozen Hopper Cars 
BY E. A. MILLER 


During the winter months considerable trouble is often 
experienced in unloading hopper cars filled with coal, ore, 
slag, or other bulky commodities which have become frozen. 
It is only in exceptional cases that conditions warrant the 
expenditure necessary to build and equip a thawing house 
and therefore makeshifts are usually resorted to in loosening 
material from the cars. Sometimes considerable damage is 
done to the equipment when proper means for thawing are 
not provided. 

The arrangement illustrated herewith can be easily and 
quickly constructed and serves to loosen frozen lading in the 
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minimum time and without injury to the cars. As the steam 
for heating can be taken from a locomotive, the device is 
applicable in practically any location. 

The central portion of the thawing outfit is composed of 
four pieces of 114 in. pipe, four 1% in. crosses and a tee at 
the outer end. A 1% in. by 34 in. reducing bushing is 
screwed into each side of the crosses. Leading from each of 
these bushings is a steam hose securely clamped to nipples at 
each end. Attached to the outer nipples are pipes 6 ft. to 9 
ft. long. The length of the hose should be about the same 
as the pipe, which should be long enough to reach through 
the lading to the bottom of the car body. The lower end of 
each pipe is closed and sharpened and six 3/32 in. holes are 
drilled, as shown, in a spiral around the pipe. 

For connecting to the steam heat line of the locomotive or 
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Arrangement of Pipes as Used in a Four-Hopper Car 
tender, a 1 in. steam hose, about 50 ft. long, should be pro- 
vided. One end should be fitted with a standard steam heat 
hose coupling while the other end should carry a 1% in. 
globe valve and a union so that the hose may be uncoupled 
from the thawing pipes whenever necessary. Steel bars, 112 
in. in diameter and about 6 ft. long, are used for making 
holes for inserting the pointed pipes in the frozen lading. 
One of the illustrations shows the application of the ar- 
rangement to a four-hopper car. The dimensions can, of 
course, be varied to suit any other types of equipment. 

















Successful Methods Used in Repairing Side Rods 


Simple Gages Insure Accurate Standards; Methods of 
Procedure Which Simplify Work and Reduce Costs 


BY M. H. WILLIAMS 


gradually grown to quite large proportions, so much 
so that the question of facilities and tools to expedite 
is work should receive careful attention. A number of 
tools and methods that have been used in different 
yps and found to be of assistance when making these re- 
rs are explained below. 
ne of the most important points at the time of repairs 
that of laying out the center to center distance of the rod 
sses correctly to the established standard called for on 
drawings, this distance being the same as that between 
axle centers. In order to insure these distances being 
rrect, standards or tram bars for this purpose should be 
ilable readily in all shops where this work is done. 


BO sadiotiy side rods in the main railway shops has 


vices, 


Tram Bar 


\ tram bar used for setting the adjustable points for lay- 
off rod centers, laying off shoes and wedges, setting and 
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Fig. 1—Tram Bar 


“. 1 and may be considered a master standard fer this 
rpose. Such a tram bar will be found to be a decided 
provement when compared with the practice of setting 
istances to a rule, scale or tape line. As the center distances 
r all classes of rods handled in a shop may be placed on 





one bar, this tram bar costs less than individual non-adjust- 
able trams for each class of rod. The tram bar shown may 
be made of 2.in. by % in. steel about 8 ft. long. Hardened 
steel bushings about 4 in. outside diameter with a 1/16 in. 
hole drilled in the center about '4 in. deep are set into this 
bar at proper locations. At A is shown the zero bushing that 
is always used as one of the setting points—the remaining 
bushings as shown at B, C., etc., being located a distance 
from the zero point equal to the standard distance center to 
center of rod sections. ‘The class of locomotive and rod sec- 
tion are stamped on the bar near the latter bushings for 
the purpose of indicating them. For example, if locomotives 
known as 2-8-2-A require a distance of 54 in. for the front 
section of the rod, the bar is stamped 2-8-2-A FRONT at 
this place. Another for an intermediate section may be dis- 
tant 58 in. and stamped 2-8-2-A INT., and so on. 

This bar offers a ready and accurate means for setting ad- 
justable tram points used for the tramming of rods and 
wheel centers or for checking solid trams if they are used. 
Having a standard of this nature available will reduce the 
errors that are liable to occur from improper setting of tram 
points. ‘These tram bars generally are bolted to walls, or 
work benches at convenient locations in the rod shop, the 
erecting shop and engine houses. 


Correcting Center Distances Between Holes 


A number of methods are followed when repairing side 
rods in the event of the distances from hole center to hole 
center varying from the standard, the manner of doing this 
depending upon the machinery available. Either of the two 
plans mentioned have certain advantages and disadvantages 
If the distances between centers are not standard, the first 
method is to rebore the holes for bushings at the correct 
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distance of hole center to hole center. Where there is only 
a small error, say not over % in. the method often followed 
is to press the brasses into the rod and afterwards bore them 
to agree with the standard tram distance. In this event the 
bore of the brasses will be eccentric with their outside but 
the distance between centers will be correct. 

If the first mentioned method is used and the rods are 
bored each time they are found to be out of tram, repeated 
borings may in time enlarge the holes to the danger point. 
This, however, is offset by the fact that where the rod is 
kept to a standard tram distance the brasses may be turned 
on the outside and bored in one chucking operation, and 
when necessary to renew a brass the machining may be done 
in an ordinary lathe, which is quite an advantage in small 
shops not well equipped. 

The second method of pressing the brasses into the rod 
and afterwards boring has the advantage that it is not nec- 
essary to rebore the rod as often and the holes are not en- 
larged as by the first method. The disadvantages are that 
when necessary to renew a brass it must be turned to the 
proper outside diameter, pressed in the rod and the hole 
bored on a drill press, special rod boring mill or some ma- 
chine where the boring bar revolves. ‘This is often difficult 
in the smaller shops not equipped with suitable machines. 
However, make-shifts are at times resorted to, such as turn- 
ing the outside of brasses to correct size in a lathe and then 
setting the brass the required amount eccentric in the lathe 
chuck and boring the hole to the required size. This plan 
is not recommended and is only mentioned to show to what 
extremes it is sometimes necessary to go to in railway work. 
Considering the question of renewals of brasses as a whole 
the second plan of boring while in the rods appears to be the 
more economical and satisfactory. 


Refinishing Holes in Rods 


When refinishing rod holes they should be enlarged the 
least amount necessary to true them up and obtain a satis- 
factory hole. To remove a greater amount of metal will re- 
sult in unnecessary enlargement and a sooner approach to 
the danger point where the rod must be scrapped. The 
question also comes up as to when a hole in a rod is out of 
round or irregular enough to warrant reboring. Looking at 
this from a safety standpoint and also that of true brasses 
would indicate that the bore should be trued when more than 
0.015 in. out of round for a 7 in. or less diameter bore, and 
for larger holes the same ratio should be followed. 

Several methods are followed when truing these holes, one 
of the more common being to rebore on a special boring mill 
or drill press, the rod being clamped to the bed of the 
machine and bored with an adjustable boring tool. The 
cutters are held in the bar by set screws and adjusted in or 
set out as may be necessary to obtain the required diameter. 
This method, where care is used and the drill press or boring 
mill is in proper condition, will result in good work. It 
has the disadvantages, however, that there is always the pos- 
sibility of the workmen removing more metal than necessary, 
and, unless the machine is in a first class state of repair the 
holes will not be regular owing to the bar following the ir- 
regularities of the original hole. ‘These conditions are im- 
proved by making use of a pilot bar working in a bushing in 
the machine table. This, however, is objectionable on ac- 
count of the time required to set the rod central with the 
bushing in the table. The double cutter adjustable boring 
bar similar to that used for boring car wheels is also used 
for this purpose and in many respects is superior to a bar 
in which the cutter is held by a set screw. 

One of the best and most up-to-date methods of doing 
this work is to grind the rod holes on a Heald or similar in- 
ternal grinder. With this machine the rod is clamped to an 
angle plate hold on the machine table. The table is then set 
by means of the table adjusting handles similar to adjusting 
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a milling machine table so that the hole in the rod is central 
with the grinding wheel rotation. The grinding operation is 
then performed which consists of truing the bore only enough 
to remove irregularities and not enlarging the hole more than 
absolutely necessary. On account of the small amount of 
time required to clamp, adjust and grind the total time to 
finish a hole will generally be less than when bored. On 
account of its many advantages this form of machine is 
strongly recommended for this class of work. 


Measuring Sizes of Rod Holes and Brasses 


Several methods are used for measuring the diameter of 
the holes for rod work. This usually has been done in the 
past with machinist’s calipers, the amount allowed for the 
force fit of the brass in the rod and the amount the bore of 
the brass was made larger than the crank pin being a ques- 
tion of the skill and judgment of the workman. The modern 








Grinding Knuckle Pin Hole 


method for taking these measurements is to use micrometer 
calipers. By their use the diameter of the holes is measured 
at various angles and should the bore not be regular the 
average diameter may be calculated and followed. Such 
measurements will show the exact amount a hole is out of 
round or irregular, and where standards have been set gov- 
erning this matter the necessity for reboring will at once be 
settled by the difference in these measurements. Also when 
machining the brasses, they are made a definite amount 
larger than the rod bore in order to insure a correct force 
fit. No standard practices appear to have been determined 
for force fits for rod brasses but on some roads from 0.002 
to 0.003 in. is allowed for each one inch diameter of rod. 
bore. 
Size for Rod Bore 


Practically every rod brass must be bored to a different 
diameter owing to the wear of the crank pins on which they 
are to work. In order to insure the bore being correct and 
to avoid the necessity for the boring mill operator leaving his 
station to go to the driving wheels and take crank-pin sizes, 
it is the practice in some shops to measure the crank pins. 
with micrometer calipers and set down the sizes on a special- 
ly prepared blank or memorandum. *The boring mill opera- 
tor then bores the holes a suitable amount larger than the 


sizes given to allow for a running fit between the crank-pin 
and brasses. 


Crank-Pin Sizes 


Crank-pins that have been in service are often found to 
be out of round or tapered as a result of wear. However, 
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slight discrepancy in diameter will not justify removal or 
refinishing. It is an open question how much crank-pins 
may be worn before repairs are necessary. On some roads 
they are not repaired until they are more than 1/32 in. taper 
or out of round which appears to be a good practice. When 
measuring the pin diameter the largest size measured is used 
when determining the diameter for boring the brass. 


Tramming Rods 


Practically all side rods when in the shop for repairs 
should be trammed in order to insure the distances between 
hole centers being correct. This generally is done in the fol- 
lowing manner. The rod sections are laid in a straight line 
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Fig. 2—Centers for Tramming Rods 


on a trestle or some convenient place and coupled up with 
knuckle pins. Pieces of wood about 34 in. square are 
cut to the proper length to fit the rod or brass bore and fitted 
tightly in place—these wooden blocks having tin tacked on 
side for marking upon. In other cases adjustable 
ters are used. Both of these devices are shown in Fig. 2. 
lhe centers of the holes in the rod or brasses are then laid 
t on the surface of the tin tacked to the wooden blocks or 
adjustable centers set and the distance between the two 
nters checked with tram points that have been set to the 
tandard tram bar. Should the distances not be correct the 
centers marked on the tin face are altered to agree with the 
tram and circles are marked around each hole to serve as a 
suide when reboring and proving the accuracy of the work. 
When laying out for brasses that have been previously 
ssed in a similar plan is followed, the circles being 
ribed on the brasses and the bore then made exactly con- 
tric with these circles. 


Fitting and Boring Rod Brasses 


Where it is the practice to rebore the holes in rods and 
tore the correct distance, the brasses are turned on the 
iside to a proper diameter for a force fit in the rods and 
finish bored to a size suitable for a running fit on the 
ik-pin. When following this practice allowances are made 
the closing of the bore of the brasses when pressed into 
rod, this closing being from 25 to 75 per cent of the 
unt allowed on the outside for a force fit. Exact al- 
ances readily can be made by the use of micrometer 
pers and a proper fit obtained between the bass and the 
nk-pin. Where the brasses are bored while in the rod, 
operation is similar to that described for boring rods 
| the same style of boring bar is used, the bore being made 
the exact center of the circle scribed on the brass. 


Refinishing Knuckle Pin Holes 


Uhe limited space that can be given for side rods has made 
necessary in many cases to design the knuckle pins and 
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Therefore, the fitting 


bushings smaller than is desirable. 
of the pin and bushing should be as nearly perfect as pos- 
sible, for, unless this work is properly done these parts will 


loosen in service and cause trouble. In order to obtain the 
desired grade of fitting too much stress cannot be placed on 
the question of maintaining the reamers used for this pur- 
pose to the proper taper. The holes when reamed should be 
as near perfect as possible to insure a full bearing for the 
pin instead of only bearing in spots. Such conditions being 
essential the next question is how to meet them. 

Accurate gages of a design which admits of quickly in- 
specting the taper holes results in a higher standard of rod 
reaming. It is a good practice to check each rod with a 
gage at the completion of the reaming operation to detect at 
once errors such as may occur as a result of wear or improper 
grinding of reamers, reamers running out of true in the drill 
press or from other causes. This inspection together with 
proper reamer maintenance results in ultimate economy ow- 
ing to the reduced time required when machining the knuckle 
pins as one setting of the taper attachment of lathe or table 
of grinding machine will answer for the entire lot of pins 
of the same taper and eliminates the many trial fittings of 
pins now common where gages are not used. 

Gages for this purpose are made in a number of forms. 
For convenience when handling, detecting errors in taper of 
holes, and measuring their diameter the flat form shown in 
Fig. 3, has been found satisfactory. This form weighs less 
than the cylindrical form which is a desirable feature and 
slight errors are more readily detected. This gage is made 
from tool steel hardened or soft steel case hardened. The 
taper per foot is the same as that of the rod to be measured, 
the thickness about 3@ in. and the small end diameter the 
same as the small end of the taper of standard rods made 
to drawing sizes, i. e., when placed in the rod the point will 
come flush with the lower side. ‘The length is governed 
largely by the amount that the taper holes may be enlarged 
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Fig. 3—Taper Gage for Knuckle Pin Hole 


without endangering the safety of the rod. As an illustra- 
tion assume that the small end of the taper hole in the rod 
is 334 in. diameter, that this diameter may be increased 
\ in. or to 4 in., that the taper is 34 in. per ft. and that 
the out to out thickness of the rod is 4 in. The taper of 
34 in. per ft. equals 1/16 in. per inch length. Therefore 
for % in. enlargement of the hole the gage must be 4 in. 
longer than the thickness of rod. Consequently, for the rod 
in question, the gage should be about 9 in. long to allow for 
4 in. width of rod, plus 4 in. that the gage will extend 
through a large reamed rod, plus about 1 in. for hand hold. 

It is desirable when finishing the taper ends of knuckle 
pins to know their exact diameter at some particular point. 
This is measured easily by gages of this design when one 
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edge is graduated and stamped to show the actual diameters 
of the taper surfaces. Generally speaking these are grad- 
uated to show each 0.010 in. increase in diameter, i. e., if 
the first line indicates 334 in. or in decimals 3.750, the 
diameter at the next line will be 3.760 in., the next 3.770, 
etc. The correct spacing of these graduations can be calcu- 
lated readily for any taper required. With the gage in 
question having a taper of 34 in. per ft. (equal to 1/16 in. 
per in. or a ratio of 16 to 1) the distance from graduation 
to graduation for 0.010 in. increase will be 0.010 multiplied 
by 16 or 0.160 in. Therefore these graduations should be 
placed this distance apart and for the rod in question they 
should be extended for about 4 in. making 25 graduations. 
Use of Knuckle Pin Gage 

The general practice’ when inspecting taper holes is as 
follows: After placing the gage in the hole it is given a 
slight rotary motion, say 1 turn, to center it in the hole so 
that its center line will assume the position of the true 
center of the hole. Next the large and small ends are each 
tried in turn for side or rocking movement. If there be an 
absence of side movement at both ends this proves that the 
reaming is correct. Should there be side movement at the 
large or small end, however, it shows that the hole is not 
properly reamed. A slight error in taper being quite per- 
ceptible by this side shake, the rods may be inspected more 
quickly than by the customary cylindrical gages. When the 
gage is placed in the taper rod hole the graduation nearest 
the inside of the smaller jaw is noted and the actual diameter 
read direct from the gage, this size being used when finish- 
ing the taper end of the knuckle pins. 


Fitting Knuckle Pins to Side Rods 


It is not the purpose to explain the process of manufac- 
turing these pins, it being assumed that they have been’ 
blanked out in the central production shop or point of 
manufacture, that extra metal has been allowed for the final 
fitting to the taper ends, that the straight or bearing surface 
has been finished to standard gages, and that the pin has 
been threaded, drilled and all work done so as to reduce the 
rod shop fitting operation to the lowest limit, and thus 
practically confine their work to the taper ends. 

It is a question if any machine will be found as accurate 
and economical as the plain cylindrical grinder for finishing 
the taper ends of these pins to fit the rod. This machine has 
the advantage that either hardened or soft pins may be 
finished equally well. Therefore the pins may be hardened 
in quantities during the course of manufacture. Where the 
work of fitting is done on these machines the method is as 
follows. The grinding machine table is adjusted to the taper 
required, such as 34 in. or 1 in. per ft., this taper being 
set approximately correct from the graduation and after- 
wards given the final setting from the trial grinding. 

The first operation when fitting the pins is to measure the 
diameter of the taper hole in the rod with the taper gage as 
has been explained, the size being taken at the inside of the 
smaller jaw. When grinding, the smaller of the two tapers 
is first ground to the size shown by the gage plus 0.001 in. 
to 0.002 in. to allow for drawing up, the diameter of the 
taper surface being measured with micrometer calipers as 
shown in Fig. 4. After the required size is obtained, the 
micrometer dial on the grinder, or the throw-out stop govern- 
ing the in-feed of the grinding wheel is set to the throw off 
stop or zero mark and the grinding operation is then trans- 
ferred to the large end. When grinding this end the wheel 
is fed in to the previous setting of the throw-off stop or 
zero mark. This results in the two ends being to the same 
taper and, where the machine is properly set and the pin 
size measured correctly the pin will fit the hole in a satis- 
factory manner. With an operator accustomed to this work 
90 per cent of the pins will fit the rod at the first trial. As 
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the taper ends of knuckle pins are comparatively short it 
is the usual practice to use grinding wheels slightly wider 
than the surface to be ground, the wheel being fed directly 
into the work without lateral motion. The accuracy of this 
work is governed to a large extent by the size, weight and 
rigidity of the grinding machine. Therefore, machines 
smaller than the size known as 10 in. by 36 in. are not recom- 
mended. 

Where grinding machines have not been installed, this 
machining on soft pins is done in a similar manner by turn- 
ing on a lathe, making use of the taper attachment and 
measuring as explained. 

It will readily be noted that where the taper holes in the 
rods have been reamed to one taper a large batch of pins 
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Fig. 4—Calipering Knuckle Pin 


may be finished at one setting of the grinding machine table 
or taper attachment of the lathe and also that by the use 
of the gage by which the actual diameter of the taper hole 
can be measured, trial fittings common to cruder methods 
can be practically eliminated, resulting in saving consider- 
able time. 


Fitting Knuckle Pin Bushings to Rods 


It is assumed that these bushings have been made in the 
central shop the same as the pins, to as near a completed 
state as possible, that is, the blanked out, oil holes drilled, oil 
ways milled, case hardened inside with ends and outside soft, 
the bore ground to plug gages the correct amount larger than 
the pin body to allow for a running fit between the bushing 
and pin, or, if soft steel or brass bushings are used it is 
assumed that they have been semi-finished up to the same 
point. With bushings semi-finished as above, the work in 
the rod shop is confined to machining the outside to fit the 
rods. 

In order to obtain a perfectly cylindrical bore in the bush- 
ings the bore of the rod into which they fit should be ground 
or reamed if out of true more than 0.010 in. When ma- 
chining the knuckle bushings the rods are preferably meas- 
ured with inside micrometers and the outside of the bushings 
turned or ground about 0.0015 in. larger per inch of dia- 
meter to allow for a force fit, the latter being measured with 
outside micrometers. The bushings are now ready to force 
into place which completes the rods. 


Interchangeability of Knuckle Pins and Bushings 


Mention has been made of pins having bodies ground to 
gage sizes and also bushings with the bore ground to plug 
gage sizes. This is somewhat of a departure from the 
conventional methods followed but it works out very well 
in practice. It must be borne in mind that these two must 
bear a certain relation to each other in order to insure satis- 
factory service on the locomotive. This relation can be ob- 
tained when manufacturing in quantities cheaper than 
where each pair is fitted individually. The customary plan 
with interchangeable manufacture is to make the pin bodies 
of each class to definite sizes, such as 4 in., 4% in., etc., 
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are being taken to allow only a small tolerance that should 
not be over 0.002 in. The bushings are ground, or, in the 
sence of grinders, bored and reamed about .012 in. larger 


than the pin» diameter, maintaining the same tolerances. 


(hese limits are not difficult to live up to in quantity produc- 

tion. The bushings will compress a certain amount when 
ressed into rods which will reduce the diameter of the bore. 

This is a question that must be looked into for each class 
‘rods in order to insure a proper running fit of the pin. 
However, with the amount the bore should be larger than 
in once settled and these parts made to the required sizes 
| the work of fitting the pin to the bushings is removed 
om the rod shop and transferred to the manufacturing de- 
irtment where it can be done at less expense. 


Malleable Castings Improved by Research 


(he American Malleable Castings Association inaugurated 
intensive research program a few years ago in order to 
mprove the quality and reliability of its product which at 
that time was unfortunately frequently of a very uncertain 
character. A central laboratory was established and 
Enrique Touceda, Albany, N. Y., was engaged as consulting 
engineer and metallurgist. With the aid of a corps of assist- 
nts and inspectors investigation was made of the foundry 
practices of the different members and improvements made as 
rapidly as investigation demonstrated their value. Test bars 
ere regularly submitted by all manufacturers. Bulletins 
containing reports, and recommendations were sent out 
é riodically. 

\s a result of this work malleable castings as at present 
manufactured in conformity to association standards, instead 
eing of uncertain quality and lacking in uniformity, are 

of the highest quality and integrity. They are on a plane of 
dependability with the best mild steel castings or forgings, 
vhile they can be machined at almost double the speed of 
\ bulletin just issued shows the most marked advance in 
elopment has been made in the past three and one-half 


d Ss 


i919 


RAILWAY MECHANICAL ENGINEER 643 





1920 i921 


will be seen that this report marks a new high level in the 
research program. Since the first of the year, the rise in 
percentage of elongation has been steady and uninterrupted, 
and has increased a full two per cent. The high water mark 
for average ultimate tensile strength was reached in April 
of this year when the figure of 53,530 lb. per sq. in. was 
recorded. The June value for this property was 53,038 lb. 
or 8,000 lb. in excess of the A. S. T. M. requirements. 

A reference to the accompanying chart showing average 
ultimate tensile strength and elongation for the product of 
the membership as a whole for 1918, 1919, 1920 and the 
first six months of 1921, indicates clearly how these two 
properties have increased during this interval. The average 
of both properties has always been well in excess of the 
A. S. T. M. standard requirements of 45,000 lb. per sq. in. 
tensile strength and 71% per cent elongation in two inches. 
It is clear that this margin when added to the factor of 
safety already included in the standard specifications, offers 
exceptional safeguards to the user of those malleable cast- 
ings furnished hv a majority of the members of the 
association. 

A study of this chart will show that during the year 1918 
there was recorded a gradual increase in both tensile strength 
and elongation, with a slight retrogression from July to 
October. During 1919 and the spring of 1920, both proper- 
ties remained fairly constant, averaging around 51,000 Ib. 
tensile strength and 12 per cent elongation. From April, 
1920, to August of the same year, both properties increased 
to values never before reached, the tensile strength increasing 
from 51,000 lb. to over 53,000 lb. when a slight depression 
set in extending to the month of November, since which time 
the increase has been regular with one slight interruption 
in tensile strength. It will be noted that the two curves run 
fairly parallel, rising and falling together, a characteristic 
of malleable iron which is rather unusual for ferrous mate- 
rials, the reverse normally being true. 

The constancy in the average values of these properties 
maintained throughout 1919 and the spring of 1920, with 
little apparent improvement over a period of several months, 
is accounted for by the fact that during that time twenty-two 


new plants were added to the list of test bar contributors. 
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, during which period the product of association mem- 
s a whole has increased from an average somewhat un- 
19,000 lb. per sq. in. ultimate tensile strength to over 
0 lb. and from an average elongation under 10 per cent 
0 inches to nearly 16 per cent. 
ie bulletin covers the report of bars tested by the con- 
ng engineer for the month of June, 1921, when the 
lest average percentage of elongation of the association as 
hole was attained, namely, 15.77 per cent in two inches, 
ver twice the elongation required by the American Society 
Testing Materials in its standard specification for mal- 
4e cast iron. Since elongation, which is the measure of 
ility, is the property on which malleability depends, it 





None of these had previously profited by the research work, 
and their submitted test bars in most cases had the effect of 
lowering the general average of the association, until after 
such time as the effect of the new influence began to assert 
itself. The same effect was felt from August of 1920 to 
December, when four new contributors were added. No new 
contributors were added from April, 1920, to August of the 
same year, nor during the period from December of 1920 to 
June of this year. This fact taken in conjunction with the 
improvement in quality of the new contributors through the 
assistance of the consulting engineer and his corps of visit- 
ing inspectors, had the effect of a steady and rapid increase 
in both physical properties. The slight retrogression in the 
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average values of both properties marked by the dropping 
of the curves from August to November of 1920, is explained 
by the difficulty in getting good pig iron and coal during 
that exceptional period of demand for all commodities. 

Another interesting fact is the high percentage of perfect 
scores made by the members of the association. By a perfect 
score is meant the ability of every bar submitted by a mem- 
ber to equal or surpass the standard specifications of 45,000 
lb. tensile strength or 71% per cent elongation in two inches. 
In June of the present year 87 per cent of the contributors 
made perfect scores. Comparing this record with those for 
the same month of the previous years, it is found that per- 
fect scores were attained by but 29 per cent of the contribu- 
tors in June of 1918, 57 per cent in 1919, and 74 per cent 
in 1920. Out of a total of 31 contributors in June, 1918, of 
whom 29 per cent attained perfection, all but one made per- 
fect scores in June of the present year. Only 2.53 per cent 
of all bars cast and submitted for test during June failed 
to pass the standard A. S. T. M. specifications as against 
15.12 per cent for June, 1918. 

This general improvement of the product of all members 
is reflected in the number of certificates that were awarded 
for the quarter ending June 30; sixty-one plants having 
been awarded the coveted certificate, the highest number yet 
issued for any one quarter. The awarding of a certificate is 
not based upon the test bar record alone; the general plant 
practice as reported by the consulting engineer’s corps of 
inspectors being considered in its effect upon the product. 
Through this safeguard, the purchaser is assured that the 
test bar record of each day’s production can be considered 
as truly representative of the castings. Castings furnished 
by certificate holding plants are designated as “certified’’ 
malleable castings. 

Nothing could more clearly indicate the value of a research 
program consistently carried out and rigidly applied than a 
comparison of this most recent report with those that have 
preceded it. The net result of this work has been to raise 
to a high level the standards of a great industry, and to 
increase materially the commercial applications of its product. 


Feed Valve Testing Device 
BY NORMAN McCLEOD 


The testing of feed valves used in air brake service, 
after they have been repaired has been accompanied with 
more or less annoyance inasmuch as it requires more dex- 
terity than the average man possesses. To save time in 
applying and removing feed valves from the testing rack the 
device, illustrated, has been developed and used with good 
success. 

The device consists of a cast iron base A, fastened per- 
manently in a vertical position to the air brake test room 
bench in a position where it can be connected to the testing 
equipment through pipes FF. Provision is made to cut these 
out of service if need be by having ™%-in. globe valves or 
cocks located on each side of the device. The top of cast- 
ing A is machined to receive a 34%-in. bore cylinder C, pro- 
vided with a piston, follower head, distributing valve packing 
leather and spring, all being taken from the standard stock 
of air brake parts. Attached to the outer end of the piston 
rod is a cross bar B, on each end of which are two lever 
clamps DD which oscillate on shaft E which is in turn 
supported on a projection forming part of the cylinder cast- 
ing. 

At the side and near the top of the stroke of the piston, 
on the cylinder casting, a projection is provided with two 
portholes PP and dowels to correspond to the bolt holes in 
the face of the flanged rectangular face of the feed valve. 
The main idea of developing this device was to facilitate 
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the holding of the feed valve in place while the operator was 
looking after the test, reading gages, etc., which could not 
well be done if the operator had to hold the valve against a 
fitting or lose time tightening and loosening ftuts. 

With this device, the operator places the feed valve bolt- 
ing flange with the bolt holes over the dowels on the tester, 
thus bringing the ports in the machine and valve in line (a 
permanent metallic gasket being always on the machine). 
With the other hand the operator opens a 4-in. air cock 
located at or near G, this cock being connected to the air 
pressure system. This piston is then forced outward a 
distance of 1% in., pushing the cross arm B which in turn 
tzkes the two lever clamps DD with it. This causes the 
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‘ Feed Valves are Readily Clamped on This Device for Testing 


lower ends of the clamps to press hard against the flange of 
the feed valve and hold it tight enough to form an air-tight 
joint, thus holding the feed valve in place while the operator 
subjects it to the usual prescribed test. 

Upon closing the small valve referred to above, the coiled 
spring forces the piston back to open position, the exhaust 
air passing out of a porthole provided for the purpose in the 
cock or valve. In the meantime the feed valve has been 
released. This feed valve testing device has proved a 
great source of convenience as well as a great saver of time 
and money. 


Henry Forp’s entrance into the field of steam railway trans- 
portation, through his acquisition of the Detroit, Toledo & Iron- 
ton, has aroused a more intense public interest than any other 
single recent event in railroad history, not excepting the advent 
of federal control at the beginning of 1918. His success as 4 
manufacturer in a field in which, through great ability and highly 
standardized factory methods, he has built up a vast business, has 
given him an international reputation such that his opinions on 
any industrial subject are received with great respect by the 
public. 

Mr. Ford has purchased a railroad which never before had 
demonstrated that its existence as a common carrier was eco- 
nomically justified. He raised the wages of his railway em- 
ployees when other roads were adopting reduced wage scales. 
He has made a 20 per cent reduction in local freight rates and 
has started a movement for a general rate reduction. 
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Steel Treaters Meet at Indianapolis 


Convention Featured by Large Attendance, In- 


teresting Papers and a 


HE Third Annual Convention of the American Society 
for Steel Treating was held in the Manufacturers’ and 
Women’s Buildings, State Fair Grounds, Indianapolis, 

, September 19 to 24, inclusive. Prominent metallurgists 

steel treaters both of the United States and Europe were 
t, the total registration of delegates, visitors and guests 
well over 4,000. Eighty-seven papers relating to steel 
¢ in its various phases were read and presented by 
simultaneous sessions being held on several afternoons 

y time for reading and discussing the large number 
ers. The exhibition was of exceptional size, interest 
lue, approximately 80 manufacturers exhibiting heat 
ig equipment and products ranging from immense elec- 
nd gas furnaces to small scleroscopes, steel drills and 


| entertainment program was featured by a 50-mile 
race Wednesday morning on the Motor Speedway, 
Duesenberg and Frontenac motor cars. The race 
xciting, being won by Wilcox in a Frontenac car at an 
age speed of 95.4 miles per hour. Another interesting 
re was a smoker and vaudeville entertainment, Tuesday 


annual banquet was held Thursday night in the 
Room of the Claypool Hotel, being presided over by 
|. A. E. White, with Dr. Albert Sauveur as toastmaster. 
speakers included Gov. W. T. McCray of Indiana; Hon. 
Jewett, Mayor of Indianapolis; H. E. Coffin, vice- 
ient of the Hudson Motor Car Company and a mem- 
the Naval Advisory Board, and others. The principal 
ss of the evening was on “Our Air Policies and the 
nal Defense,” by Mr. Coffin, who said that the corner- 
f national security lies in peacetime industrial organ- 
against a possible wartime emergency. ‘No nation, 

er warlike, will assail a nation known to have its indus- 
resources efficiently organized for defense,” said Mr. 
In connection with the address some interesting mov- 
ictures of the aerial bombing and sinking of the German 
eship Ostfriesland and other battle cruisers were shown. 
opening session of the convention was held Monday 

P. M., convention delegates being welcomed to the city 
\ representative of the Mayor. This address was followed 
\ response by Lt. Col. A. E. White, national president 
ie society, when the members listened to the report of 
rs of the election. The following officers were declared 
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elected for the ensuing year: F. P. Gilligan, Hartford, Conn., 
president; F. C. Lau, Chicago, 1st vice-president; R. G. 
Allen, Springfield, Mass., 2nd vice-president; J. B. Emmons, 
Cleveland, Ohio, treasurer; J. J. Crowe, Philadelphia, Pa., 
director. The holdover officers are Lt. Col. A. E. White, 
retiring president, who automatically becomes director for 
two years; W. H. Eiseman, Cleveland, Ohio, secretary; H. J. 
Stagg, Syracuse, N. Y., director; E. J. Zanitzky, Chicago, 
director. The reports of the secretary and treasurer were 
read, being followed by the address of Lt. Col. A. E. White. 


President’s Address 


“I take pleasure in presenting for your consideration a 
statement of the work of the American Society for Steel Treat- 
ing. I further take the liberty of incorporating in this report 
various recommendations and suggestions relative to the con- 
ductance of the work of the society during the coming years, 
to which it is trusted that your national and local officers 
will give due consideration. 

“The year has been a most successful one for the Society. 
The combined membership at the time of the amalgamation 
of the American Steel Treaters’ Society and the Steel Treat- 
ing Research Society was approximately 2,750. On Septem- 
ber 1, 1921, the membership of the American Society for 
Steel Treating was 3,237. This represents an increase of 
487 members during the past 12 months’ period, or an in- 
crease of substantially 18 per cent. Appreciating the unusual 
conditions which have existed during the period, a growth 
of this magnitude is both surprising and gratifying. 

“Our chapters also have increased in number from 27 to 
31, the new chapters taken in being in Syracuse, N. Y.; 
Charleston, S. C.; Worcester, Mass., and Gary, Ind. Our 
financial status is sound with a sufficient balance on hand 
to carry us over any untoward periods, should such develop. 

“It is prerogative of the President at this one time to 
incorporate in his report such suggestions as he believes may 
be for the good of the Society. In this connection, I would 
bespeak an arrangement of this magazine (Transactions of 
the American Society for Steel Treating) so that it may cover 
more adequately even than it does today the field of heat 
treatment. It is my personal feeling that in its pages we 
should cater to the technical men and to the shop men. Our 
articles though not necessarily in the same contribution 
should be of interest to both and they should be arranged 
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so that there will be no misunderstanding relative to the 
purposes for which the articles are prepared. 

“There is an old saying, ‘In union there is strength.’ 
This seems to be the case with our technical societies, but I 
have noted where our chapters are in close alliance with 
other technical societies in their own communities there is 
always a successful chapter. Further, I have noted that our 
weaker chapters are for the most part those which exist in 
communities where there is no bond of union between the 
technical societies. In view of this condition I therefore 
strongly recommend to the various chapters in the society 
that they make every possible effort to co-operate with the 
various technical societies in other communities and unite 
with them by alliance wherever this is possible.” 

The following are abstracts of some of the papers pre- 
sented : 


Physical Tests of High Speed Steel 


BY A. H. d@ARCAMBAL 
Metallurgist, Pratt & Whitney Co., Hartford, Conn. 


Transverse tests at room temperature and tensile tests at 
temperatures ranging from. room temperature to 1,200 deg. 
F. were conducted on two types of high speed steel, namely, 
the 18 per cent tungsten, 1 per cent vanadium type; and the 
14 per cent tungsten, 2 per cent vanadium grade. The speci- 
mens were given different hardening treatments, and after 
being tested, the fractures were examined, samples file tested, 
and micrographs made on samples given the various heat 
treatments. 

The transverse tests showed that samples quenched from 
a high temperature and drawn to 1,100 deg. F. possessed 
the necessary hardness and gave a high fibre stress, showing 
almost double the strength of specimens quenched from the 
same temperature and not drawn. Quenching into a bath at 
1,100 deg. F. and not drawing, gave about the same fibre 
stress and exactly the same microstructure as samples 
quenched into oil and not drawn. Several specimens in the 
undrawn condition could not be tested, due to the presence 
of grinding cracks caused by strains in the material. 

Tensile test specimens, quenched from a high temperature, 
and drawn to 1,100 deg. F., showed the maximum tensile 
strength when pulled at 600 deg. F. Specimens quenched 
from the high temperature and not drawn, gave about 70 
per cent of the tensile strength of samples quenched from 
the same temperature and drawn to 1,100 deg. F. before 
being tested at room temperature. Specimens given the high 
quenching treatment, but only drawn to 450 deg. F. possessed 
only a slightly higher tensile strength than specimens in the 
undrawn condition. 

The higher vanadium type of steel gave lower transverse 
and tensile readings than the 18 per cent tungsten grade. 
This was due to some extent to the former type of steel not 
standing as high a quenching temperature as the higher 
tungsten type of steel, thus being slightly overheated, as 
shown by the fractures. 


The Toughness of High Speed Steels as Affected 
by Their Heat Treatment 


BY M. A. GROSSMAN 


Metallurgist, Electric Alloy Steel Company, Youngstown, O. 


Data are presented constituting the results of toughness 
tests on two high speed steels of common analysis. The 
tests were carried out on an impact machine of the Charpy 
type, on test bars which resembled the standard Charpy bar, 
unnotched. 

A considerable number of test pieces were hardened and 
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drawn, covering the quenching range from 1,700 to 2,250 deg. 
and the drawing range from no draw to 1,100 deg. For 
each quenching temperature a series of test pieces was drawn 
at all the drawing temperatures. It was found that there is 
a certain quenching temperature slightly below the proper 
hardening range for which the steel is brittle on being 
quenched and acquires no toughness on being drawn up to 
1,100 deg. Below this quenching range, drawing imparts 
toughness but lowers the hardness. Above that range, draw- 


ing at 1,100 deg. imparts toughness while at the same time 


developing secondary hardness. The toughness tests and the 
hardness tests were carried out on the same test pieces. 

Curves are given showing the changes in toughness for the 
different heat treatments and the change in scleroscope hard- 
ness for those heat treatments. The data show: 

(1) That the development of secondary hardness in the 
proper hardening range is accompanied by an acquiring of 
toughness which may properly be called “secondary tough- 
ness,” and 

(2) that just below the proper hardening range there is a 
range of temperature which, while giving quite good hard- 
ness, results in the steel being brittle and remaining so even 
with subsequent drawing to 1,100 deg. 


What Insulation Will Do for the Heat Treater 


BY J. T. GOWER 
Armstrong Cork & Insulation Co., Pittsburgh, Pa. 


The benefits which are derived from the use of heat insul- 
ating materials can hardly be over-estimated. A few of the 
most prominent of these are: 

(a) Insulation increases the capacity of equipment with 
no increase in fuel consumption. 

(b) Insulation makes temperatures more uniform in 
heated equipment. 

(c) Insulation decreases the time required to bring equip- 
ment to the working temperature. 

(d) Insulation, in many cases, lengthens the life of refrac- 
tories by eliminating the necessity for overheating in the 
combustion chamber. 

(e) Insulation makes more comfortable working condi- 
tions by reducing air temperatures around the heated equip- 
ment. 

The various factors governing heat losses through conduc- 
tion are discussed and formulated mathematically. 


Grinding Sparks as a Measure of Carbon Content 


BY D. H. STACKS 


Consulting Metallurgical Engineer. 


The quality of iron and steel to produce sparks under 
certain conditions is acknowledged as ancient history. When 
a piece of iron or steel is pressed against a fast revolving 
grinding wheel, minute particles of metal are removed and 
thrown into space which are observed as Lines of Fire and 
which seem to become molten and finally disappear—in case 
of an almost carbonless iron—shaped like a steel needle 
with the point in the direction of flight and slightly tipped 
at the end on account of the rapid cooling effect of the atmos- 
phere. In case the iron contains a small amount of carbon 
the needlelike effect is broken up with an explosion and 
little lines of fire dart out of what was originally the needle- 
like body. As the carbon increases, these secondary lines of 
fire again explode causing further subdivisions and the action 
continues as the carbon increases, until all that can be ob- 
served is a mass of explosions. 

When steels contain alloys, such as nickel, chromium, 
vanadium, manganese, etc., the lines of fire and the spark 
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explosions are more or less interrupted with less line of fire 
nd smaller as well as larger explosions. 

When all conditions are standardized, and by the use of 
known standards and with the personal equation eliminated, 
the inspection of steel can be successfully carried out by 
placing the unknown composition along with the known upon 
a specially designed automatic machine which will throw 
out two lines of fire and spark explosions simultaneously 
in such a manner that the carbon content of the unknown 
will be plainly observed for any commercial specification of 
steel commercially accurate. 

Figures which represent over 100 determinations of open- 
hearth furnace checks and factory control work show that 
the average spark carbon results are identical with the com- 
bustion carbon, with the individual determinations checking 
on the average within 0.025 plus or minus and with but two 
extremes of 0.04 and 0.05 per cent of carbon variation from 
the standard combustion results. 


The Electric Furnace as It Affects Overall Cost of 
Heat Treated Parts 


BY C. L. IPSEN 


Designing Engineer, General Electric Company, Schenectady, N.Y. 


In the development of steel treating furnaces there has 

n a progressive change from one form of heat source to 
another, starting with wood and going on through coal, oil 
and gas, to electricity. Each change has been to a higher 
priced fuel, indicating that there are factors more important 
than fuel costs in steel treating. A table is given showing 
the over-all cost of several heat treated parts and the per- 
entage of this cost that is chargeable to fuel. A small im- 

vement in quality, reduction in rejections or saving in 
subsequent operations will in most cases cited many times 
offset the increased cost of improved heat source. 

Mlectricity is the ideal heat source for steel treating be- 

(1) the temperature of heat source is only slightly 
higher than parts being treated, so that no part can be over- 
ieated; (2) absolute temperature uniformity can be main- 

1; (3) the human element is reduced by the use of 
irate and reliable temperature control. 

In the selection of any furnace first consideration should 
ven to cost and quality of finished part, as it will in 
cases show that the highest priced heat source is the 
( xpensive. 


(he Efficacy of Annealing Overstrained Steel 


BY I. H. CONDREY 
ssor of Mechanical Engineering, Massachusetts Institute of 
Technology, Cambridge, Mass. 


| is composed of granules of crystalline material in- 
| in thin envelopes of non-crystalline or “Amorphous 
” This “amorphous cement” is hard and strong but 
, and tends to impart properties to the metal in propor- 
to the quantity present. 
ring overstrain motion occurs between adjacent portions 
granules, which results in the transformation of some 
originally crystalline metal into the amorphous state. 
overstrained steel becomes harder and more brittle, 
less resistant to shock. These are undesirable proper- 
[t is customary to anneal many steel parts periodically. 
ts have been made to prove the efficacy of such treat- 
and the results lead to the following conclusions: 
Overstrain of metal when its temperature is below the 
slormation range results in the production of undesirable 


rties tending to render the metal unfitted to withstand 
en and shock loads. 
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2. If possible such effects should be eliminated for the 
safety of those using devices which have been so abused. 

3. Proper annealing suffices to completely restore the nor- 
mal properties of low carbon steel even after the most severe 
overstrain. 


The Heat Treatment of Copper and Brass 


BY F. H. HELRIGEL 
Metallurgist, Motor Products Company, Detroit, Mich. 


The heat treatment of copper and brass, like the training 
of a child, begins before it is born. There are certain ele- 
ments introduced into the metals from the ores which no 
amfount of commercial refining will eliminate and which 
almost entirely govern the quality and use to which the 
metals can be put. 

Copper occurs as pure metal, and as sulphide or carbonate. 
It is first roasted and then reduced to metal, much as iron 
is reduced in the blast furnace and later converted to steel 
in the open hearth. Very few impurities are present in copper. 
Zinc occurs as sulphide and carbonate and is reduced by 
distillation. It is from zinc that most of the impurities of 
brass are obtained; bismuth, arsenic, cadmium, iron, lead 
and tin occurring most often. 

Brass is manufactured by melting up copper in crucibles 
or furnaces, adding to it scrap brass and zinc and pouring, 
either into castings or into forms for further working. Every 
quality that a brass casting must possess is imparted to it 
by its chemical composition. It cannot be heat treated. Brass 
that is to be used for sheets, strips, tubing, etc., is further 
rolled, annealed, pickled and the process repeated until 
reduced to size. 

One might state as final and conclusive that there is no 
such thing as heat treatment of copper and brass, that it can 
only be annealed, and if the metals were pure and annealing 
conditions ideal that would be so. However, foreign ele- 
ments in brass, intentional or otherwise, -almost govern its 
reatment. Iron and lead are to brass what phosphorus and 
sulphur are to steel, as to machining qualities, hardness and 
tensile strength. Manganese plays much the same role in 
each. Brass annealed dead soft, containing tin or iron, has 
a much higher tensile strength and hardness than pure brass. 
Other factors governing the annealing are degree of hard- 
ness, due to cold working, time and temperature. While the 
annealing of brass is a simple straightforward proposition, 
it requires a sympathetic understanding of what ails the 
metal to treat it accordingly. 
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The Effect of Temperature in Case-Hardening* 


A Discussion of the Relation of Temperature to 
Quality of Case and Core in the Carbonizing Process 


BY THEODORE G. SELLECK 


clear idea, first of all, as to what is meant by the terms 

“case” and “core” of carbonized steel, and what their 
physical and chemical characteristics are. 

In all carbonizing operations there is or should be left a 
portion of the metal in its original condition; that is, a part of 
the metal is not allowed to carbonize, being prevented from 
so doing by the shortening of the carbonizing period; hence 
the steel in that section remains or should remain in the con- 
dition it was in before the operation began. Such section of 
the metal is called the “core,” while the carbonized and 
hardened surface is called the ‘‘case.”’ 

The low carbon core of case-hardened steel imparts the 
ductility necessary to resist breaking strains, while the case 
furnishes a hard surface for resistance to wear, this combina- 
tion furnishing parts that combine those two important qual- 
ities as no high carbon steel could, and at the same time per- 
mitting rapid and easy machining. This fact, of economical 
machining of parts out of soft material, is the real reason for 
the high importance case-hardening has attained as a manu- 
facturing process. 


3 discussing this subject it is important that we have a 


Proper Heat Treatment Absolutely Essential 

The temperatures at which the steel is carbonized, and 
heat treated, have a marked effect upon the physical qualities 
of both the case and core since the operation of carbonizing, 
under the most favorable conditions, always leaves the metal 
in a condition of almost absolute ruin, if no heat treatment 
were to follow the carbonizing. All carbonized steel before 
receiving heat treatment is brittle and also very soft, and its 
physical qualities are not as high as a poor grade of gray 
iron. The structure is coarsely crystalline throughout, with 
no definite division between the core and case and the whole 
structure seems to be lacking in cohesion, suggesting to the 
eye something that is just ready to fall apart of its own voli- 
tion. A microscope reveals only a slight difference in the 
conditions visible to the unaided eye and shows that the 
structure of the case is a bit closer and somewhat finer 
grained. The lack of cohesion, however, is more pronounced 
when observed under the glass. 

In order to make this metal of any value, it becomes neces- 
sary to subject it to heat treatment. If the highest quality 
is desired in the structure of the core, the heat treatment must 
be at such a temperature, and of such a nature as will place 
it in the condition found before the operation of carbonizing 
disturbed its structure. This means that the metal must be 
heated slightly beyond its critical temperature and quenched. 
If the highest quality is desired in the case also, the same 
treatment must be repeated for the higher carbon case. 

It is sometimes the practice of casehardeners to quench steel 
directly from the pot at temperatures very close to the car- 
bonizing temperature. While this sometimes is practiced 
without any serious results, it is bad practice and parts so 
treated never possess anything approximating the quality 
possible were they handled properly. Other casehardeners 
allow the parts to cool slowly in the pots and reheat for a 
single quench. In such cases, great economy is sometimes 
effected if the loss of parts through failure to pass final tests 
does not absorb all the saving of an extra quench. 

Quenching from the pot may result in serious losses, as 











; “Abstracted with permission from the August transactions of the Amer- 
ican Society for Steel Treating. 





648 


will be seen in following paragraphs, and the single quench 
treatment may bring such a variety of troubles that it would 
take too much space to enumerate them; but if it must be 
done, the operator should know first, whether the core or 
the case is most essential to the value of the part; second, 
he should know approximately at least, the carbon content of 
both the case and the core; and his treatment should be 
based upon one or the other for there is no one temperature 
which can give maximum quality to both. In some cases 
it is a matter of getting pieces hard without reference to any 
special quality that the work must show, and in such cases 
it is of little use to give advice; but to the casehardener who 
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Fig. 1—Relation of Temperature to Carbon Content of Carbonized 
Case 


has quality of work in his mind the writer suggests that he 
always make sure of every point, especially in the heat treat- 
ment of carbonized parts, for as shown, carbonizing itself 
absolutely ruins the structure of steel. Thus it is up to the 
steel treater to redeem it. 

The effects of high temperatures, both in carbonizing and 
in heat-treating, are more marked in the quality of the case 
than in that of the core, because the core is always the same 
steel after carbonizing that it was before, and has the same 
critical point. The case, however, has assumed a different 
chemical constitution, different physical qualities, and has 
become a complex steel, instead of a simple, homogeneous 
metal that it was in the beginning. It requires a more exact 
knowledge of the constitution and physical qualities of the 
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steel in order to determine the treatment it should have for 
its highest refinement. 

Carbonized steel has often been referred to as a “double 
steel,” because of the two zones of “low carbon” and “high 

rbon” set up in the carbonizing of the metal but it is more 
complex than a simple double steel, if we consider the condi- 
tions found in the chemical make-up of the case and the 
various physical conditions that are established in the appli- 
cation of heat thereto during the carbonizing as well as the 
heat treating operations. 

It will be well to consider here something of the manner in 
which the case is made up and its true relation to the core. 
[he carburization of steel is produced by the introduction of 
carbon into the metal from the surface toward the core. Dur- 
ing this introduction of carbon that element is always more 
abundant at the extreme surface than it is at any point be- 
tween the surface and the uncarbonized core; in other words, 
there is a gradual lessening of carbon content between sur- 
face and core, and no abrupt line of division between them. 
The percentage of carbon that will be present in the surface 
of the case depends most largely upon the carbonizing tem- 
perature to which the steel was subjected and partly, to the 
manner and nature of the heat treatment given it subsequent 
to carbonizing. 


Relation of Temperature to Carbon Content 


Che chart, illustrated in Fig. 1 shows the relative amount 
of carbon that steel will absorb when carbonized at various 


temperatures. This chart is based upon the researches of 
David Flather, who in 1903 in a technical journal, stated 
that: “Iron, saturated with carbon at 700 deg. C. can contain 


only 0.50 per cent carbon; at 900 deg. C., 1.5 per cent carbon; 


at 1,100 deg. C., 2.50 per cent carbon.” These values are 
given as for the saturation of the iron in the metal; that is, 
the iron at those temperatures can contain the percentage of 


carbon indicated. In the application of the carbonizing 
process the fact should be remembered that there is al- 
a saturation of the metal on the extreme surface and 


that saturation is maintained as long as the temperature is 


maintained. From that saturated portion of the metal the 
carbon diffuses into the metal just as water will diffuse into 
wood when the surface of the wood has become saturated 
with it. In like manner does the carbon find its way into 
steel; and the saturation gives way to gradual diminution of 


carbon content as it approaches the core. 
(he chart in Fig. 1 is more easily understood by consid- 
ering the theory that all carbon is dissolved at the surface of 
the steel in all carbonizing operations, and is not deposited 
m gases entering the metal. 
me of the phenomena observed in the manipulation of 
the process seem to point to some such condition existing at 
the surface of the metal, for if we take a piece of carbonized, 
lk arbon steel from the carbonizing pot while it is at a 
carbonizing temperature, and quench it quickly enough to 
avoid any possible chance of the carbon burning out of the 
me vhen it comes into contact with the air, and have the 
q hing medium a very fast one, such as brine or ice water, 
we find a concentration of carbon at the extreme surface 
r than ever experienced in the cooling of the steel in 
irbonizing mixture and reheating, or even in the or- 
dinary quenching direct from the pots. The carbon is there 
solid solution which has not had an opportunity to dif- 
ito the metal, and it is always there in a percentage 
to the saturation point of the metal. 
is saturation and diffusion of carbon is responsible for 


the great complexity of the case referred to; it establishes in 
tl rbonized portion or case what are recognized as three 
2 of varying carburization. These are shown according to 
their carbon content as the hypo-eutectoid, eutectoid, and 
hyper-eutectoid. The first of these zones, hypo-eutectoid, 


‘t containing the lowest percentage of carbon, and lies 
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next to the core; its carbon content is under 0.87 per cent; 
the next, or eutectoid zone, is that portion of the case lying 
next to the hypo-eutectoid, and contains 0.90 to 0.95 per 
cent carbon; while the hyper-eutectoid contains above 0.95 
per cent of carbon. Thus carbonization at temperatures above 
900 deg. C. (1562 deg. F.) is quite sure to give a hyper- 
eutectoid case, and lesser temperatures may provide a case 
of most any desired carbon content. 

In practice it would be difficult to establish an exact sched- 
ule of temperatures for the various requirements in carbon 
content but if we carbonize at a certain temperature, for a 
certain depth at least, the case will have the amount of carbon 
the chart indicates. Such depth is sometimes so slight as to 
make it difficult to get a chemical analysis, but photomicro- 
graphs often prove such values in quite a convincing manner. 

After steel has been carbonized its heat treatment must be 
governed by the nature of the service that it will be obliged 
to render. If a hyper-eutectoid case has been established and 
the requirement is for extreme hardness without the need of 
any particular toughness in the sharp edges or the lighter 
sections of the material, the quench for the case should be at 
the critical temperature of approximately 1.00 per cent car- 
bon steel, without any subsequent draw; but if the wear to 
which the parts are to be subjected is abrasive in character 
such as gears, or dies, the parts should be given a draw of 
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Fig. 2—Curves Showing Comparative Temperatures Inside and 
Outside of Boxes During Carbonizing Operations 


approximately 400 deg. F.; the exact temperature of the draw 
can only be determined when the scleroscope or Brinell hard- 
ness requirement is known. It is a matter usually for the op- 
erator himself to determine by test, since there are always 
variations in steel, and in conditions within the shop that 
make it impossible to establish exact rules for hardening 
steel that may be followed successfully by all steel treaters. 

A single quench for carbonized parts always should be 
avoided where it is economically possible, and never should 
be chanced where the carbonizing temperature exceeds 1,650 
deg. F. (if quenching from the pot is necessary) for such 
practice results so often in the absolute loss of parts so treated, 
that the chance of avoiding trouble is too small to be worth 
considering. 


Temperatures of Furnace and Carbonizing Boxes 


A chart is shown in Fig. 2 giving the comparative tempera- 
tures inside and outside of carbonizing boxes during carbon- 
izing operations; these are composite curves made from a 
long series of tests. This chart shows that under regular con- 
ditions the inside of carbonizing boxes is at a much lower 
temperature than that of the furnace. 

There are conditions, however, when an excessive tempera- 
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ture is established inside of carbonizing boxes, and will 
increase there even after the temperature of the furnace has 
been lowered. One such test is shown in Fig. 3. In this 
case it will be noticed that the temperature inside of the box 
was higher than that of the furnace chamber for a period 
of more than 3!% hours, and while the furnace temperature 
was falling rapidly, the box temperature was rising almost 
as rapidly. The cause of this condition was a very com- 
bustible carburizer made chiefly from coal products con- 
taining oil and other hydrocarbons, which produced gas at 
very low temperatures and at such velocity that the sealing 
of the box was of no use. Fig. 4 shows the result of another 
test of the same character, in which the trouble was not 
caused by the carburizer but by an imperfect box. In this 
case a small blow hole in the cast-iron box permitted the 
entrance of enough oxygen to stimulate the combustion of the 
organic matter of which the carburizer was composed. How- 
ever, in the composite curve (Fig. 2) all of these various con- 
ditions are represented in the average indicated. 

The writer does not wish it understood that he considers 
this composite curve a fair average of the conditions obtain- 
ing in general practice of the carbonizing process, for these 
tests were made under conditions which perhaps would not 
be considered the average, and under the best modern shop 
conditions a better result than this should be shown by 
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side Carbonizing Boxes After Furnace Temperature Has 
Been Lowered 


similar tests. The author believes that in the average case- 
hardening plant the operator is very much off in his estimate 
of the time required to bring carbonizing boxes to the tem- 
perature of the furnace, as indicated by his pyrometer, es- 
pecially when little care is shown in the proper placing of 
the thermocouple. If some operators would take the pains 
to check up on themselves, they would meet some surprises. 
In these charts it will be noticed that the variation of tem- 
perature between the inside and outside of the boxes was 
very pronounced, sometimes for several hours, and the com- 
posite curve shows that as an average, there was a difference 
between the two temperatures of about 125 deg. after 4 hours 
of heat. 

The boxes used in these tests were of standard size, of the 
following inside measurements: 4 in. wide, 6 in. deep and 
18 in. long. Various kinds of carburizers were used to deter- 
mine the comparative heat conductivity of the various 
compounds. 

The relation of temperature to the quality of case and core 
is a very direct one, as indicated by the straight carbon line 
shown in the chart in Fig. 1. This is for the carbon content 
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of the case and should indicate to the operator the heat treat- 
ment of the case. In Fig. 5 is shown the quenching tempera- 
tures of steels of various carbon content, which will be useful 
to the operator who desires knowledge of the proper tem- 
perature for the refinement of the core or case. This chart 
does not take into consideration the presence of any alloying 
elements in the metal. 


No Hard and Fast Rule for Heat Treatment 


There are no hard and fast rules for the treatment of car- 
honized steel, beyond that of the strict observance of the 
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critical temperatures of the metal. This is at times difficult 
to determine without scientific apparatus for the purpose, and 
the average case-hardener can not avail himself of the use 
of those important and expensive instruments; so it becomes 
necessary for him to use common-sense, and proceed slowly 
in all his operations until they are demonstrated to be right. 
Where a critical point is in question, and no equipment for 
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Fig. 5—Quenching Temperatures of Steels of Various Carbon 
Content 


determining it is at hand, practical tests should be made un- 
til the fracture of the metal indicates the proper tempera- 
ture. It is always better to sacrifice a few parts for the es- 
tablishing of proper heat treatment than it is to go ahcad 
blindly and perhaps sacrifice hundreds of valuable pieces 
later on. 
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HE day of the solid high-speed steel tool for wheel 
lathes has passed, owing to the excessive cost of the 
steel, difficulty in handling heavy tools and loss due to 
reakage. Several forms of tool-holders have been developed 
om time to time, using high-speed steel tool bits and thereby 
‘taining maximum service from the high-speed steel. 
\mong these tool-holders, the two illustrated have been de- 
ped on a large eastern railroad and demonstrated their 

by more than two years’ continuous service. These 
|-holders have several advantages over some of the other 
nds developed. In the first place, the tool bits are solid 
es of high-speed steel made without holes. This is an 
portant feature for two reasons: each tool bit can be 
idily heat treated with less danger of breaking than if it 
s drilled for a clamping bolt; in addition, when the tool 
s worn down as far as practicable in the tool-holder, it 
ye drawn out into smaller tool bits and thus entirely 

d up. This would be impossible had the tool bit been 


li ymmon with other tool-holders, the two illustrated 
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Wheel Lathe Tool-Holders for Use With High-Speed Steel Tool Bits 


even necessary to loosen and retighten clamping bolts when 
removing the tool bits for grinding. They are readily re- 
leased from the tool-holders without touching the clamping 
bolts and are just as easily replaced.” 


Holder for Round Nose Roughing Tool 


Reference to Fig. 1 will show the general arrangement and 
details of the tool-holder and tool bit used in taking roughing 
cuts. This tool-holder is made of hammered axle steel in 
two styles, right and left, the details shown being for the 
left-hand holder. The body of the holder A is slotted at the 
right-hand end to receive tool bit B, which is shaped as indi- 
cated and carefully heat treated to stand up under the 
heaviest cuts. The tool bit is backed by a tapered wedge C, 
having teeth cut on the back as shown in the detailed view. 
Wedge C can be operated up and down for loosening or 
tightening the tool bit by means of a pinion on shaft D 
revolved by lever E. One end of D is supported by a bearing 
in A and the other end by sleeve F. The lateral play of D 
is also adjusted by sleeve F. Lever EF fits on the squared 
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Fig. 1—General Arrangement and Details of 


the important advantage of greatly facilitating grind- 
It is true that the roughing out of wheel lathe tools is 
nly done in the toolroom on some form of tool grind- 
nachine, but very often it is necessary for the wheel 
operator to touch up the top surface of the tool at the 
¢ edge in order to secure the best results. It is some- 
of an effort to carry a solid lathe tool 18 in. long, 
of 1% in. by 3 in. stock, to the grinding wheel and 
gain, to say nothing of manipulating it during the 
ng operation. Moreover, unless two trips are made, 
right and left hand tool must be carried at the same 
As one lathe operator with many years’ experience 
hese tool-holders are great time and labor savers. 
more work out of the machine and at less effort on my 
y keeping the tool bits in first-class cutting condition. 
are no more heavy tools to carry around and it is not 
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Left-Hand Wheel Lathe Roughing Tool Holder 


end of D and is held in place by means of a small washer G 
and a 5/16-in. machine screw. Parts J, H and K provide 
a spring button to enter the radial drilled holes in A and 
hold the lever in whatever position is desired. Stop pins, 
3/16 in. in diameter, limit the swing of lever E as shown. 

Should the tool post clamping bolts be insufficient to pre- 
vent the tool-holders from slipping back under heavy cuts, 
crossbar LZ is provided and can be inserted in the 2%-in. by 
1-in. slot in body A. With this crossbar held against suitable 


stops by auxiliary clamps, the tool-holder can be held rigidly 
under the heaviest cuts. 


Holder for Finishing Tools 


The general arrangement and details of a device for hold- 
ing forming or finishing tool bits are shown in Fig. 2 and 
only one style of holder is required for both right and left- 


651 












hand tool bits. As in the previous case, the body 1 is made 
of hammered axle steel to the shape shown with one jaw 
indicated at a. Part 2, shown in heavier lines, is a machined 
forging composed of jaw b, a circular body and a lever arm 
drilled and tapped for a 1%-in. set screw 3. This set screw 
extends through a 134-in. hole in body rz and bottoms on 
the opposite side of the 2-in. slot shown. Tightening set 
screw 3 by means of a socket wrench will bring jaws a and b 
together and exert heavy pressure on forming tool 4. Loosen- 
ing the set screw will enable the forming tool to be quickly 
and easily removed. Forming tool 4 is provided for finishing 
the flange and part of the tread, tool 5 forming the remainder 
of the tread and the chamfer. In handling the tool-holder 
part 2 is prevented from falling out of body z by means of 
strap 6 held by two 5/16-in. fillister head screws 7. This 
arrangement is plainly shown in the drawing. To facilitate 
machining part 2 a 15/16-in. hole is drilled as shown and 
this hole is later filled by driving in plug 8. As in the pre- 
vious case, the 214-in. by 1 3/16-in. slotted hole in body 1 
is intended to provide auxiliary means for clamping the 
tool in place. 

The construction of these tool-holders is such as to hold 
the tool bits and forming tools with great firmness under 
heavy cuts, at the same time permitting their ready removal 
for changing or grinding. When the tool bits are new, they 











K--—------~- I 

A F 
2 a | 
| R al 
Dane | 
al 5,6 =! | 
© B® Vv =a 
| ee 

| ae 

| = eS 

| u 

1 * ome oo wwe 

ce 











| 3" 
le 4h ——-o 









yu 


16 





2 ff he, 





2. ONE THUS-AXLE STEEL 





eae 
k—%— >) 8" be 









a V ! ' 
We" le-—-25-—>e 42] Hig 
3. ONE THUS- TOOL STEEL-TEMPERED 






652 RAILWAY MECHANICAL ENGINEER 





Vor. 95, No. 10 


rest on the bottom against the wheel lathe tool post, but as 
they become worn down by grinding, filler blocks are inserted 
to keep the cutting edges at the required height. Reference 
to Fig. 3 shows the actual appearance of two tool-holders 








Fig. 3—Tool Holders, Tool Bits and Filling Blocks 


which have just been removed from the lathe. Several tool 
bits, filling blocks and forming tools used with the holders 
also are shown. 
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Fig. 2—Forming and Finishing Tool Holder, Made in One Style Only 
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Heavy Car Wheel Boring Machine 


HE latest addition to the line of heavy railroad tools 
made by the Betts Machine Company, Rochester, N. Y., 
is a heavy duty, 52-in. car wheel boring and facing ma- 

chine, illustrated. This machine is designed and constructed 
so as to cover the range of requirements of both manufac- 
turing and repair shops, for car building and railway repair 











Betts 52-In. Car Wheel Boring and Facing Machine 


work, and is a rapid production machine for manu- 
iring purposes. 
he bed and frame is one massive casting which is ex- 
tionally rigid and the machine is designed to meet suc- 
illy the stresses of modern high production. While the 
en is massive and the construction heavy, special atten- 
| Was given to extreme simplicity as well as ease of opera- 
which in turn reflects itself in increased output. 
‘he machine is furnished to be driven either through a 





single pulley, or direct connected to a constant speed or 
variable speed motor. The necessary speed changes to give 
face plate revolutions of 10.2, 13.9, 20.4 and 30.7 per 
minute, are obtained by means of hardened sliding steel 
gears, running in oil. The two short levers shown on the 
photograph are used for obtaining the four speed changes 
and they are interlocked in such a way that no two sets of 
gears can be in mesh at the same time. 

The table is proportionately heavy, revolves on a wide 
bearing and has an extra large spindle running in bronze 
bushed bearing. The spindle is provided with a: locking 
collar at the lower end to prevent lifting and great care has 
been taken to insure proper and adequate lubrication for 
all revolving parts. 

The table is equipped with a five-jaw chuck, built in and 
a part of the table. This chuck is both universal and in- 
dependent, and readily adjustable for wheels of any size 
within the range of the machine. Five stations are pro- 
vided for operating this chuck, so that one of them will be 
convenient to the operator regardless of where he stops the 
table. The long lever shown just at the right of the table 
is used for operating the friction clutch and brake, whereby 
the operator can start and stop the machine in the minimum 
time. 

The boring ram is of large diameter, with an exceptionally 
long bearing in the frame, ‘The six automatic boring and 
facing feeds are obtained by means of a two-step cone and 
triple hardened sliding steel gears, so arranged that change 
from roughing to finishing can be made instantly. The 
boring ram has an easy hand adjustment which is facilitated 
by a counterweight contained within the machine. 

When so desired, this machine can be equipped with a 
facing ram which, however, does not show in the photo- 
graph. This ram is so constructed that the facing head is 
supported close to the cut, enabling much heavier cuts to be 
taken. Also it is so constructed that it can be slid back 
entirely out of the way when chucking the largest diameter 
wheels. 

The machine is regularly equipped with a quick-acting, 
powerful, pneumatic crane for handling the wheels in and 
out of the machine. This crane can be furnished to operate 
by individual motor or belt if so desired. 


A strong feature of this new design is the ease of control 
by the workman. Every lever, including the starting and 
stopping lever and the speed changing levers as well as the 
devices for changing feeds and the hand adjustment of the 
boring ram are within easy reach by the operator from one 
position and the friction clutch and brake provides a simple 
control that is most effective. 
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An Alloy for High Temperature Castings 





HERMALLOY is a high chromium alloy said to re- deg. F. Each tube contained a thermocouple which was 
main unchanged under drastic thermal conditions. It mounted alike in all three. Temperature readings taken at 
is not affected at elevated temperatures by oxidizing or ten-second intervals gave figures from which the curves A, 
reducing conditions nor will it absorb carbon or other inju- B and C were drawn. These show that Thermalloy heats 


rious substances. through more rapidly than new, unoxidized steel or cast 
Strength and freedom from internal changes and trans- iron. 
formations under alternate heating and cooling are charac- The same three tubes were then heated to 1750 deg. F. for 


teristics claimed for Thermalloy, These characteristics pre- 100 hr. and the above test repeated with results shown by 
vent bending, warping and cracking, so that containers made curves A (Thermalloy unchanged), B’ and C.’ The interior 
of this material retain their original form at high tempera- of these three tubes reached 1500 deg. F. in 2% min., 
tures encountered in heat-treating operations. ‘Tests have 314 min., 4% min., respectively. Five minutes after plac- 
shown that the alloy will serve for several thousand hours at ing in the furnace the interior of the Thermalloy container 
1800 deg. F. and will give considerable life at 2300 deg. F. had reached 1975 deg. F. while steel showed but 950 deg. 


in intermittent service. F. and cast iron only 850 deg. F., an advantage of more 
Castings made from Thermalloy are uniform and free than two to one. 
from blow-holes or segregations and can be made from 1/16 The Thermalloy tube was later maintained for 500 hr. at 


in. up to any desired thickness and from an ounce or less in 1800 deg. F. and the above test repeated on this tube alone 
weight up to several thousand pounds. The alloy is easily 
welded or machined for special requirements. 


Ss : 
Pirysicat PROPERTIES (emp. Reading on ter- 
NN Nee, coe cca:'s Sin Sik ecb ae ke. gic. lca hPhada se80 aun sank Ry ae of Container 
SUMNER | (URGES 6.5 5. 05.50:4%5 0100-0. 0,000 Sra Lerenets aPRiacal Ws Sie iaievaneatincyonels 7.60 
RMN ARM SN cbc dg) a orev eens a) Sik A Wa ACM 'G-b, wd A A TaT ca, 6 819 ATO Ce 0.27 Ib. 
Coefficient Oe RS a ae ee a 0.0000088 
Brinell hardness (1.000 kg.) (special grade, file hard)....... 130-200 
Cast Forged 
re ee Gesieeeas, eee 120,000 
MU, MUIR 6i:0 66s d8o ee ardeleace - ir eee .. 50,000 75,000 
SSG ARE io 6 oinig care sala sa sia Ges w bmicle a lciese-als, ) UR 10% 
Meauetion of area... ...ccccees aaa eae Ries 2.5% 15% 


Curves showing the loss in weight by scaling of various 
metals are shown in Fig. 1 Test pieces of the indicated ma- 
terials were ebtained in the open maket and after a careful 
determination of weight and surface area these were heated 
in a gas-fired furnace with excess air. At four-hour inter- 
vals the samples were removed, cooled, hammered free from 


Fired 


S 
le Removed Time- Minutes and Seconds. 


every 4 hours Fig. 2—Curves Showing Comparative Heating Efficiency of Ther- 
malloy, Steel and Cast Iron and the Effect of Scale Formation on 
Heat Retardation 
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.Cm. for 100 hrs. 
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with identical results (the steel and cast-iron tubes were 
completely destroyed in less than 250 hr.) showing that the 
heating efficiency of Thermalloy is not affected by continued 
service. 

The rate at which heat is transmitted to the interior of a 
metallic container depends primarily upon (1) wall thick- 
rmalloy, ness, (2) thermal conductivity of the metal, and (3) the 

‘ condition of both inner and outer surfaces. Of these three 
factors surface condition is in this case by far the most im- 
0 2200 portant. As an example, cast iron or steel conducts heat over 
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Temperature °F. one hundred times more rapidly than does the oxide scale 
Fig. 1—Curves Representing Rate of Oxidation (Loss in Weight by Which forms on the surface of these same metals when heated, 
Scaling) In Grams per Sq. Cm. per 100 Hr. so that only 1/100 in. of scale will retard more heat than an 


additional whole inch thickness of scale-free metal. Also. a 
scale and then replaced in the furnace. At the end of each variation in this scale thickness from heat to heat will pre- 
test period the total loss in weight was accurately determined vent uniformity of results. ; 
and the loss per unit area calculated. This test was re- Iron or steel boxes last only a few hundred hours, which ; 
peated at each of the temperatures indicated and the results means frequent replacements and often serious loss of valu- 
so obtained are shown graphically in Fig. 1. The test shows able material, and this, together with increased fuel consump- 
that Thermalloy was entirely unoxidized below 2150 deg. F. tion and reduced furnace capacity due to greater weight and 
and above this temperature more slowly affected than any bulk and heavy scale, is often more expensive than the initial 
other base metal at present available. cost of a complete Thermalloy installation. Thermalloy is 

Next to oxidation heating efficiency is the most important recommended for the following and similar high-tempera- 
quality of any material used for heat-treating work. Fig. 2 ture equipment: carbonizing containers, annealing boxes, 
shows graphically the results obtained in a series of heat lead, cyanide and salt pots, furnace grates, rails, doors and 
conductivity tests. Three new closed-end tubes exactly alike automatic stoker parts. Thermalloy is manufactured uncer 
in dimensions—one of Thermalloy, one of steel and one of Fahrenwald Patents (issued and pending) exclusively by the 
cast iron were placed cold in a furnace preheated to 2000 Electro Alloys Company, Cleveland, Ohio. 
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HE Southwark Foundry & Machine Company of Phila- 
delphia, Pa., has recently developed a rotary shear, 
known as the No. 3 Southwark-Gray double turret 
iry shear, which is capable of cutting plate up to 3@ in. 
thickness and is therefore of a considerably larger capacity 
n the No. 0, No. 1 or No. 2 machines which were brought 
year ago. The No. 3 machine has a throat depth of 
and is driven by a 3 hp. motor. The sizes and char- 
of the work which can be done on this machine should 

it a valuable tool for railroad shops. 
Because the cutters, while working, can be changed to 
degree of a circle, this machine shears various shapes 


out turning the sheet or plate during the cut. It cuts 


Rotary Turret Shear of Large Capacity 
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shear cuts a straight line faster than any other tool except 
the gate shear, which makes the entire cut at one stroke. 
The line to be cut is accurately followed by means of the 
turret, which is revolved by the guide wheel, the course of the 
cutters being changed to follow the line. On large sheets 
or plates, in making simple cuts, such as angles of any 
kind, the work can be done more quickly and easily by 
throwing the cutters in line with the cut to be made than 
by moving the stock in line with the cutters. When the 
position of the cutters is changed the direction of the feed 
is correspondingly changed. The cutters automatically 
feed the stock through the shear. The machine can be 
operated from either side so that the operator’s vision of the 



































Double Turret Rotary Shear—Both Turrets are Revolved Together so That Cutters Always Maintain the Same Relative Position 


onceivable shapes or openings. with minimum radii 
to the radius of the cutters, in stock not heavier than 
lf the capacity of the shear. On heavier stock up 
capacity of the machine the minimum radii will be 
larger than the radius of the cutters. ‘The cutters 
shear are smaller than on other rotary shears. 
s shear cuts any shaped openings up to double ‘the 
depth at any distance from the end of sheets or 
regardless of length. Cuts as wide as the throat 
are made in a continuous operation. Greater widths 
double the throat depth are cut by first shearing in 
as possible from one edge. The sheet or plate is 
given a half turn or is turned over and the balance 
cut is made from the opposite edge. The rotary 





cutting line is never obstructed. When preferred the sheet 
or plate can be guided by hand, the same as on the old type 
shear. 

It is never necessary to disengage the power and use 
hand power for small radii. The cutting of zigzag lines 
and small radii under power without speed changing gears 
is made possible by the sensitive clutch, by means of which 
the cutters can be started and stopped within a‘small frac- 
tion of an inch. While the cutting direction is being changed 
by the turret or by hand, a succession of pressures on the 
foot treadle controlling the clutch causes a corresponding 
stopping and starting of the cutters while the difficult cut 
is being made. Because it is thus possible to reduce the 
operating speed to a small proportion of the full cutting 
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speed, only one driving speed is necessary. In starting an 
inside cut, sufficient pressure is provided to force the cutters 
through the sheet or plate before the cut is started. 

The adjustment of this shear is simple and positive. The 
horizontal and vertical adjustments of the cutters insure 
correct cutting edge without the cutters coming together and 
jamming. On small and medium sized work this shear is 
operated by one man. In shearing large sheets the operator 
and helper accomplish work formerly requiring several men. 
From 75 per cent to 95 per cent of the cutting heretofore 
done expensively only by tinners’ shears, the acetylene torch 
or by punching or cold chiseling can be done quickly, 
accurately and economically on this shear. It saves the 
extra expense of cleaning up, such as filing, grinding, etc., 
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that is necessary under former methods, because the turret 
rotary shear cuts a smooth, clean, square edge. 

The turret makes possible a much wider range of work 
than has been possible on any other type of rotary shear. 
The lighter models cut parts for automobiles and general 
sheet metal, such as elbows, tees, hoods, disks, rings, etc. 
The heavier models shear plates used in building ships, 
locomotives, boilers, tanks, cars, bridges and structural plate 
work. 

Since the turret makes possible the cutting of all shapes 
without extra space for swinging the sheet or piate while 
being sheared less floor space is required around the ma- 
chine, and machines of smaller throat depth suffice for work 
formerly requiring a much larger shear, 


Combination Hardness Testing Machine 


HE problem of making comparative Brinell and sclero- 
scope hardness tests of identically the same spot of 
metal and on large size pieces is a difficult task where 

speed of operation and the number of tests made are con- 
sidered. ‘The Association of Manufacturers of Chilled Car 
Wheels determined upon an exhaustive study of the hard- 
ness of chilled wheels as compared to their wearing and 
breakage qualities. ‘Tests were to be made to show whether 
any relationship existed between these properties and inci- 
dentally to determine the value of the hardness test as an 
indication of the general serviceability of the chilled iron 
wheel. 

This study requires hardness tests by both the Brinell 
and scleroscope methods and on the same spot. No machine 
being available for this work, the problem was submitted to 
‘the Riehle Brothers Testing Machine Company of Phila- 
delphia, and after several conferences with representatives 
of the association, the machine herewith shown was designed 
and built. ‘The illustration shows a 33-in., 700-lb. car 
wheel in position ready for the Brinell test. The method 
of registering the Brinell load is the well-known Riehle lever 
and beam system which is considered more dependable than 
a hydraulic gage’reading. At the rear of the machine is 
shown the familiar Shore scleroscope dart in the circumfer- 
ence of the same circle. 

To test a wheel the turntable is revolved 90 deg. from the 
position shown and a car wheel rolled into place resting on 
the two grooved rollers. ‘The turntable is now revolved until 
the scleroscope comes over the wheel. When the center posi- 
tion is reached a pin flies into a hole of the turntable and 
locks it. The scleroscope is now lowered by its rack onto 
the wheel and the test reading made. ‘The scleroscope is 
raised, the pin withdrawn by the eye shown, the turntable 
revolved 180 deg. when the pin again locks it, and the ball 
is in position directly over the spot tested by the scleroscope 
ready for the Brinell test. 

The rollers supporting the wheel rest on a hydraulic 
plunger and a few strokes of the hand pump shown raise 
the wheel against the ball. When the wheel touches the ball, 
an initial reading of the depth indicating device is taken. 
A few more strokes of the hand pump put on the full Brinell 
pressure which is indicated by the beam rising in the gate. 
A by-pass valve is momentarily opened, the wheel lowers 
slightly, a stroke or two of the hand pump again puts the 
wheel just in contact with the ball and another reading of the 
depth device taken. The difference between this and the 
first reading gives the actual depth of impression, even elim- 
inating any flattening there may have been in the ball. The 
by-pass is again opened, the wheel lowers and the wheel is 
then revolved to a new position for testing. Thus a series 
of tests can be made around the wheel. 


The depth indicating device mentioned is entirely new 
and rests in the Brinell head directly above the ball. Two 
fingers rest on the wheel while a third one rests on the ball. 
The relative motion of wheel and ball is thus registered 
without any intervening mechanism and the most accurate 
depth readings possible are obtained. 


























Brinell and Scleroscope Hardness Testing Machine 
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machines has been developed by the Pawling & 
Harnischfeger Company, Milwaukee, Wis., of which 

the style 4-F machine, shown in Figs. 1 and 2, is the 
smallest size. This machine is especially designed for heavy 
milling and large boring operations and can be used either as 
single-purpose machine or for general machine shop work. 
[he machine is modern in design, built to drive high- 
speed tool steels to capacity limits. ‘There are numerous 
noteworthy features. Narrow guiding surfaces are used 
throughout; all feed screws are in tension and all sliding 
parts are arranged for taking up wear, the saddle is fully 
counterbalanced with the counterweight located inside the 
olumn, Centralized control is provided. All milling feeds 


A NEW line of horizontal boring, drilling and milling 

















Fig. i—Front View of Machine Showing Large Face Plate, Standard 
Spindle, Bed Plate and Outer Support 


ctuated through quick pitch worm and bronze worm 
ls, revolving on quick pitch screws in tension. Ex- 
ternally and internally driven face plates are interchange- 
able; back gears are close to the spindle, making all drive 
hafts high speed. Automatic stops are used for saddle and 
lumn for machines electrically driven. 
(he spindle-carrying saddle is of box section, well ribbed, 
can be handled at any one point, when fully assembled, 
thout fear of distortion. It contains the drive for the 
ndle, the feeding mechanism and the feed distributing 
mechanism. All drive gearing and shaft bearings are bronze 
bushed and the main spindle sleeve bushing is phosphor 
, scraped to a slight taper for readily taking up wear 
of spindle driving sleeve. The saddle is guided upon the 
mn by a narrow guide placed at the front nearest the 
¢ pressure. ‘The adjustment for wear is made by two 
taper gibs. The screw for feeding is in tension and is 
in the center of the guide. The saddle is fully 
rbalanced, the steel cables being placed in the line of 
iter of gravity. The saddle is raised or lowered on the 
by a revolving bronze worm wheel nut actuated by 
k-pitch worm, on a quick-pitch steel screw, either by 
heel, power feed, or quick traverse. 
column is of heavy box section construction with two 
straight and two sides tapering to a long, wide base 
itegral with it. It is guided by long narrow guides 
| at the front and near the cutting pressure. The ad- 
ent for wear is made by two steel taper gibs. The 
for feeding the column is in tension and is placed 
the guide. The column can be traversed in either 
on on its runway by hand wheel, power feed or rapid 
se from the saddle. These movements are through a 
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large revolving bronze worm wheel nut actuated by a quick- 
pitch worm on a quick-pitch steel screw. The motor is 
located at the base of the column. 

The runway for the column is of rigid construction, very 
wide, of deep box section and heavily ribbed. All guiding 
members for the column, saddle and runway are of the 
square lock type with steel taper gibs to compensate for wear. 

The spindle is of high carbon hammered alloy steel forg- 
ing, ground to a sliding fit in its driving sleeve. The power 
is applied at the front end and the feed at the rear end 
through a rack and pinion. This construction provides the 
spindle with large bearings, front and rear, equally spaced 
at any point of its travel. The spindle is moved through 
its changes of feed by spur gears and positive clutches, ac- 
tuated through a frictional worm wheel. The front end is 
bored for Morse taper and contains the necessary slots for 
driving milling cutters and boring bars. The drive is de- 
livered to the spindle through a small face plate with a wide 
face coarse pitch gear or a larger face plate with internal 
gear of similar pitch and face. These face plates have slots 
and tapped holes for the attachment of milling cutters and 
facing heads. 

The spindle-driving sleeve is of semi-steel and is ground 
to a taper fit in its bushing to compensate for wear. It 
contains adjustable bronze taper shoes for taking up wear 
due to the sliding of the spindle in the sleeve. 

The drive is by constant speed motor, variable speed 























Fig. 2—Rear View Showing Sturdiness of Column and Motor Drive 


motor, or belt. The motor is mounted at the base of the 
column (10 hp. capacity), and with direct current a two 
to one variation can be used. The machine is double back 
geared and by three levers 18 spindle speeds, in either direc- 
tion are obtained. These spindle speeds are in geometrical 
progression and range from 5% to 200 r. p.m. The gears 
are of special alloy steel, with coarse pitch and wide face. 

The boring and drilling feeds to the spindle are eight in 
number, reversible, and range from 0.0076 in to 0.45 in. 
per revolution of spindle. The milling feeds to column 





8 


and saddle are eight in number, reversible and range from 
0.009 in. to 0.54 in. per revolution of spindle. These feeds 
are driving direct from the spindle, back geared and in 
geometrical progression with no idle gears in mesh. The 
feed gears and shafts are of alloy steel. Rapid power tra- 
verse independent of feeds is transmitted to the saddle and 
column at a constant speed of 60 in, per min. 

All operating levers and hand wheels are within easy 
reach of the operator and conveniently arranged for the 
operations required. ‘The starting, stopping, reversing and 
changing of feeds or speeds, fast or slow, by hand or power, 
are controlled by the operator on the platform attached to the 
column. The movements of all levers are interlocking, it 
being impossible to have any two conflicting speeds or feeds 
in action at the same time. 

The work bed is provided with planed T-slots running 
parallel to spindle travel. ‘Three sides have a planed squar- 
ing stop for alining work. This work bed can be made to 
any desired size. The outer support, unless otherwise 
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specified, is made with 48 in. vertical and 48 in. horizontal 
traverse and is adapted for supporting boring bars. Gradu- 
ated steel scales for the main column and saddle, also the 
outer support saddle and column, are furnished, reading to 
1-1000 in. by use of the verniers. A screw chasing attach- 
ment can be furnished to cut threads, varying from 2 to 16 
threads per inch and to any length within the capacity of 
the machine. A universal tilting and revolving table, or a 
plain revolving table, with movement by hand or power, 
can also be furnished if the machine is to be used on work 
requiring such attachments. 

The diameter of the spindle is 4 in. and a No. 6 Morse 
taper hole is provided in the spindle. ‘The feed of the 
spindle is 36 in. (more if desired by slipping); the vertical 
travel of spindle saddle, 48 in.; the horizontal travel of 
column, 48 in. (more if desired in 24 in. additional 
lengths); the minimum height of spindle from 9-in. bed 
plate, 2514 in., and the maximum height of spindle from 
9 in. bed plate, 7314 in. 


Locomotive Driving Wheel Quartering Gage 


features of a new locomotive driving wheel quartering 

gage, recently placed on the market by the Ashton 
Valve Company, Boston, Mass. The gage has been designed 
for use in railroad shops and enginehouses where a quick 
and accurate means of testing out reported crank-pin irregu- 
larities is desired, the reliability and speed with which tests 
can be made with the gage being strung evidence of its in- 
genuity and value. The present method of using plumb lines 
and straight edges, or removing wheels and transporting 
them to a quartering machine, wastes valuable time of me- 
chanics and helpers which can be greatly reduced by using 


a teatenes of of construction and use are two outstanding 

















Fig. 1.—General View of Ashton Driving Wheel Quartering Gage 


the new gage. A mechanic can readily test pins for quarter- 
ing in any position of the drivers without removing them 
from the frames, requiring but a few minutes per pair of 
wheels, whereas the old method takes a mechanic and helper 
several hours. The gage is likewise a time-saver when apply- 
ing new axles to old wheel centers. By pressing one wheel 
on its axle and then starting the opposite wheel, gage readings 


can be taken which will accurately indicate whether the wheel 
is in the proper position, and if not the necessary amount 
that it should be moved before being pressed fully on. The 
quickness with which this operation can be performed will, 
in a short time, save the initial cost of the gage. 

The gage is illustrated in Fig. 1 and its method of use in 











Fig. 2.—View Showing Method of Using Quartering Gage 


Fig. 2. It is made to accommodate 24 to 32-in. stroke loco- 
motives, being provided with an adjustable arm A (Fig. 2), 
being held in any desired position by thumb screw B and 
having a ball center C at one end for application in the 
center hole of the driving axle. After C is fitted in place the 
angle end of the gage is raised until the arms F F meet the 
crank-pin. A reading is then taken of the position of pointer 
P on the dial. Pointer P is gravity operated by means of 
the circular weight on the lower end and revolves entirely 
about the circumference of the dial, sufficient space being 
provided for the weight to pass between the cross-bar and the 
graduated dial. The pointer axis is set on hardened steel 
pivot points and is, therefore, practically frictionless. The 
weight on the end of the pointer is sufficient to cause the 
pointer to oscillate and assume an accurate vertical position. 

In operation, readings are taken with the gage first on one 
driving wheel and then on the opposite wheel. If the sum of 
the two readings is more or less than 90 deg. it shows that the 
crank-pins are out of quarter and a change of wheel setting 
is needed. For instance, should the reading be 44 deg. on 
one side and 47 deg. on the other, or a total of 91 deg., the 
pins are out of quarter one degree which, on a 24 in. stroke 
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engine, is equivalent to 15/64 in. Each gage is made of 
bronze, carefully finished and provided with a substantial 
box to protect it from injury. With each gage a scale is 
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provided showing the fractions of an inch corresponding to 
one degree of crank-pin angular variation on 24 in. to 32 in. 
stroke locomotives. The total weight of the gage is 914 lb. 


Oil-Pressure Transmission and Feed Control 


NABLING a machine tool operator to work heavy car- 
riages and rams quickly and without physical effort is 
one of the advantages of the Oilgear feed control devel- 

oped by the Oilgear Company, Milwaukee, Wis. This control 
allows the operator readily to increase the feeds when cuts 


become lighter, back out the tool for observing the cutting 





Fig. 1—Front View of Heavy Two-Head Boring, Facing and Tap- 
ping Lathe Equipped with Oilgear Feed Control 


dge, and return it at will. It also makes it possible to use 
two or three different feeds in quick succession, when the 
uts only last a short time. 

[In many cases the improvement to be effected justifies an 
nstallation on machine tools already in operation. Such a 











Fig. 2—Rear View of Lathe Shown in Fig. 1 


se is the double-headed boring and tapping lathe (Fig. 1) 
hich shows the control handle A within easy reach of the 
erator. Fig. 2 shows the Oilgear feed controller B and 
tor C installed at the rear of the lathe, with feed control 
| R extending through to the front. Before this installa- 
on was made, the operator had to turn the large hand wheel 


more than 70 turns, requiring more than one-half minute of 
hard work in every eight-minute period, in order to back out 
the tools and place a new casting in the jig. In addition, the 
facing cut had to be fed by hand as the existing feeds were 
not suitable. It is stated that in this case the speeding up 
of rapid traverse and the economies due to correct feeds and 
greater convenience of manipulation, made possible a total 
increase in production of 25 per cent. 

Delivery of fluid from the feed controller, varied in quan- 
tity and direction, compels the feeding motor to perform ex- 
actly the function desired by the operator. The pressure in 
the system is large or small according to the resistance offered 
to the cutting tool, but the feed motor moves at the exact rate 
of speed called for by the operator, without regard to the 
pressure which it must exert to do the work. If this pressure 
rises above the maximum required for feeding, a relief valve 





Fig. 3—Rear View of 7-Ft. Boring Mill Equipped with Oilgear 
Variable Speed Drive 


opens and permits the feed motor to come to a standstill 
without damage. ‘This function is made use of in locating 
shoulders, etc., in work to be machined, as‘it is only neces- 
sary to set rigid stops and let the carriage run against them 
as desired. 

The same functions of variable speed, rapid traverse, 
accurate control, etc., make the Oilgear system valuable for 
planer drive or hydraulic press operation. 


Variable Speed Drive for Machine Tool Spindles 


The Oilgear Company has also developed a larger type of 
machine designed to drive the spindles of machine tools at 
any desired speed, from line shaft, constant speed electric 
motor, or gasoline engine. The unit, shown at A, Fig. 3, is 
of about 10 hp. capacity, designed for driving lathes, boring 
and milling machines, etc. The principle of operation is 
similar to that of the feed control system, securing for the’ 
operator an infinite number of speed changes in either 
direction through the manipulation of one single control 
handle. These functions and speeds selected by the operator 
are obtained irrespective of changes in load unless the load 
becomes excessive in which case an automatic overload gear 
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relieves the operator of responsibility by preventing him from machine. When this is exceeded, the speed will be reduced, 


overloading the machine. The overload gear may be adjusted 
to any desired maximum load up to the capacity of the 
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even to stopping the tool entirely in case of a jam. The 
control valve is located at B, Fig. 3. 


Combination Fibre and Metallic Packing 


N unusual and interesting rod packing, said to com- 
A bine the adjustment features of non-metallic packing 

with the wear-resisting qualities of metallic ring pack- 
ing, is V-Pilot Packing, made by Pilot Packing Company, 
Inc., Chicago. The packing takes its name from the patented 
contour of the metal which is shaped like a “V” to insure an 
entirely metallic surface on the rod at the slightest pressure 
of the gland. The face of the metal, as shown in Fig. 1, is 

















Fig. 1—Cross Section of a Set of ‘‘V’’ Pilot Packing 


slotted, the slots being staggered to prevent the escape of 
steam down the rod. The slots serve another useful purpose 
by retaining oil for the lubrication of the rod. A hasty glance 
at Fig. 1 may give the impression that there are two pieces 


of metal instead of one, but on closer examination the V-shape 
of the solid, white metal bar is apparent. 

“Vv” Pilot Packing has a resilient, pliable back, fitting it 
for many uses for which purely metallic packing is not 

















Fig. 2—View Showing Flexibility of New Packing 


adapted. Its extreme flexibility, as shown in Fig. 2, per- 
mits its use on small rods and provides easy and quick ad- 
justment. This packing has successfully passed the experi- 
mental stage and demonstrated its value by extended tests 
under actual working conditions, having shown unusually 
long life and resultant economy. It has a wide range of ap- 
plication and is used by railroads for air pumps, boiler feed 
pumps (steam and water ends), valve stems, throttle stems, 
power reverse gear rods, stationary air compressors, steam 
engines, hot and cold water pumps, ammonia pumps, round- 
house washout pumps, power plant feed water pumps, pump- 
ing station (steam or water glands), steam hammers and 
many other purposes. “V” Pilot Packing is supplied boxed 
and ready for immediate service and is applied in the same 
manner as ordinary fibrous packing. 


A New Precision Machine Alining Level 


HE Universal Boring Machine Company, Hudson, 
Mass., has just placed on the market a precision 
machine alining level which is different both in design 

and construction from previous prevision levels. The frame 
is of cast iron, truss construction, of sufficient strength to 
eliminate strain. and the length of the levelling surface is 
27 in. 

The vial used is made of Jena glass, especially ground, 
and is filled and guaranteed by a prominent level maker. 
The vial is set in a brass japanned case which in turn is 
mounted on two lacquered brass studs, one at each end. 
After adjustment, the vial is locked by two nuts working 
against each other. The adjustment also has a cross travel. 
This ensures all adjustments similar to those on the finest 
surveying instruments. The bubble in the vial has a sensi- 
tiveness of 5 sec. of arc per graduation, equivalent to 
0.0002908 in. per ft. ‘The vial is carried in such a manner 
that protection from breakage is assured. 

The level casting is thoroughly insulated from the palm 

‘ of the hand by means of a handle of non-conductive. ma- 
terial and consequently distortion from this source is com- 
pletely eliminated. 

In constructing the level the casting is first planed and 
drilled and allowed to thoroughly season. After the metal 


has proved its season, the base is hand scraped and tested. 
It is then allowed to rest for a period and is tested again. 
The vial is then adjusted. ‘The instrument is furnished 

















Level Designed for Accurate Work 


with a case and is equipped with a strong brass handle thus 
enabling it to be conveniently carried by service men on the 
road. The weight is 934 lbs. 





SEVENTY-FOOT mail storage cars having become common, ‘!i¢ 
Postmaster General and the Railway Mail Pay Committee have 
petitioned the Interstate Commerce Commission to approve the use 
of such cars at a pro rata increase over the rate for 60-foot cavs. 
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\merican Railway Association now has a Safety Section 
e Operating Division, with a temporary Committee of 


Interstate Car Company, Indianapolis, Ind., will build an 
ion to its foundry in that city, 91 by 126 ft., at an approxi- 
ost of $25,000. 


re in the roundhouse and local shops of the Erie Railroad 

rsey City, N. J., on September 11, destroyed one building, 
lestroyed another one and damaged 18 locomotives; esti- 
total loss $100,000. 


New York, New Haven & Hartford has bought from the 

tional Motor Company three gasoline motor cars, sup- 

by special trucks, with seating capacity of 35, also com- 
nent for baggage. Delivery of these cars is expected early 

ember and they will be used in short haul passenger service 
ranch lines, 


ir E. Clark, formerly chairman of the Interstate Com- 
Commission, and Wilbur La Roe, Jr., have formed a 
ship under the firm name of Clark and La Roe for the 
lling of matters before the agencies of the government, in- 
e the committees of Congress, Their offices will be in 
\merican National Bank Building, Washington, D. C. 


ndon to Birmingham in two hours is the time advertised 
he best trains in the latest time-tables of both the London 
North Western and the Great Western Railways. This is the 
restoration of these fast schedules, which were discontinued 
the war. The distance between the two cities, by the 

1 Western, is 113 miles, and by the Great Western, 110 miles, 


ains on time (passenger trains) on the Pennsylvania Rail- 
1 July numbered 94.2 per cent of the total passenger trains 
ted; and 96.8 per cent made schedule time, This is an im- 
ment of 16.8 per cent and 9.0 per cent respectively over the 
for March, 1920, the first month after the property was 
rned to the Pennsylvania management. Engine failures and 
ailures have been reduced. 


Bardo, general manager of the New York, New Haven 
rtford, on September 5, sent out a notice to all employes 
ng that not one employee had been killed during the month 
ugust, and congratulating them on their successful adherence 
safety first” in their work. Once before—in May, 1920—a 
ir record was made. This road operates about 2,000 miles 
nes with about 1,200 locomotives, 


he question of resuming hearings in the general railway 
tigation before the Senate committee on interstate com- 
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merce has been postponed, to be decided at a meeting of the com- 
mittee following the Congressional recess, There is some senti- 
met in the committee for discontinuing the hearings, but strong 
pressure is being brought by others to hear testimony from the 
labor and other interests not represented at the hearings so far. 


Veteran Employees’ Associations are being organized on all 
divisions of the Pennsylvania Railroad, which have not already 
organized, and campaigns are going on to increase the member- 
ship of those associations already in existence. As soon as the 
divisional organizations are perfected it is planned to hold a 
Pennsylvania System convention. Approximately 38,778 employees 
are eligible for membership in these associations by virtue of 
20 years of service; that is, one employe in five, Many of the 
6,185 former employees now on the pension roll are members of 
the division veterans’ association, These associations were first 
started in 1897, and they have been among the active factors 
in perpetuating those traditions and ideals of public service and 
mutual co-operation between officers and men which have been 
handed down through 75 years of Pennslyvania Railroad history. 


Seven new rules, recognizing and continuing the principle 
of punitive pay for overtime work in railroad shops, have been 
promulgated by the Railroad Labor Board as the solution of 
one of the stumbling blocks in the negotiation of new agreements 
regarding rules and working conditions between many railroads 
and their shop employees. These new rules, which are effective 
as of August 16 and are retroactive to July 1, also recognize 
and sanction the principle of the eight-hour day, the policy of 
paying time and one-half for work performed on Sundays and 
holidays except that work which is absolutely essential to con- 
tinuous operation and the practice of paying an allowance to 
an employee called but not required to work. On the other 
hand, the provisions of the seven new rules so change the over- 
time rules in the Shop Crafts Agreement that several of the 
wasteful effects brought to the attention of the Board during 
the hearings on national agreements will not be continued, 


Study of Wood Seasoning 


The Forest Products Laboratory, Madison, Wis., in co- 
operation with saw-mills and wood utilization plants through- 
out the country, is organizing an extensive field study of 
the air seasoning of wood. The purpose is to determine the 
piling practice which will result in the fastest drying rates 
consistent with the least depreciation of stock, the least amount 
of yard space required and the least handling costs. All the 
important commercial woods of the United States will receive 
consideration. The study of both hard and soft woods will be 
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carried on concurrently. This investigation will furnish a com- 
parison of the effects of such piling variables as the spacings of 
boards in layers, the height of pile foundations, and the di- 
rections of piling with relation to prevailing winds and yard 
alleyways. It is expected that the study will determine whether 
lumber should be dried partly at the mill and partly at the plant 
of utilization or whether it should be dried completely at the 
mill. Data collected are expected also to show whether air 
seasoning or kiln drying is more economical. 


Ohio Man Appointed American Purchasing Agent for 
Chinese Government , 
Charles H. Kettenring, president of the Defiance Machine 
Works, Defiance, Ohio, has been appointed purchasing agent in 
America for the republic of China, Mr, Kettenring will have 
charge of purchases in this country of practically all classes of 
equipment and supplies of a mechanical or engineering nature. 


New Zealand’s Premier Favors British Manufacturers 

W. F. Massey, prime minister of New Zealand, speaking at 
Darlington, England, is quoted by the Times (London) Trade 
Supplement as saying that in his dominion British goods are 
now given preference and that he hopes that more can be done 
in that direction in the next few months, He states further 
that New Zealand is coming to Britain soon to place orders for 
2,500 freight cars, 45 locomotives and a quantity of rails. 


Purchasing Department Changes on Japanese Government 
Railways 

The financial and purchasing department of the Japanese Gov- 
ernment Railways has organized a new section for the purpose 
of making extensive purchases of modern labor-saving machinery 
for the mechanical and engineering departments, This section, 
which will be under the direction of Shinji Sogo, will also ar- 
range for the purchase and installation of modern equipment for 
the railway’s offices, 

Anthracite Shipments, August, 1921 

Shipments of anthracite for August, as reported to the An- 
thracite Bureau of Information, Philadelphia, amounted to 5,575,- 
115 gross tons, as compared with 5,462,760 tons in the preceding 
month, and with 6,207,653 tons in August, 1920. The decrease 
from August, 1920, was due chiefly to continued light demand 
for all sizes except stove, and to a continuance of scattered 
colliery suspensions caused by market conditions and petty strikes. 





Implement Manufacturers Urge Abrogation of All Labor 
Agreements 

W. H. Stackhouse, president of the National Implement and 
Vehicle Association, has issued a statement setting forth the 
association’s ideas regarding the railroad labor problem. Mr. 
Stackhouse urges as imperative that the “iniquitous Adamson 
law” be repealed, and, in addition, that the Labor Board be 
directed “to abrogate all labor agreements, including the union- 
ization of our great transportation system.” 


150 Cars, Eleven Miles an Hour 

On August 7, the Ann Arbor Railroad ran what is said to be 
the longest freight train ever operated in the State of Michigan. 
It was from Owosso, Mich., southward to Toledo, Ohio 104 
miles. The train left Owosso at 6:15 a. m., with 53 loads and 
97 empties, weighing 3,932 tons, and arrived at Toledo at 4:00 
p. m., with 53 loads and 98 empties, weighing 3,951 tons. It 
was hauled by one locomotive of the Santa Fe type with 
70,000-lb. tractive effort, equipped with duplex stokers, except 
that a pusher was used for four miles out of Owosso, 


Tentative Consolidation Plan 


A tentative plan for the consolidation of the railway properties 
of the continental United States into 19 systems with one alter- 
native plan for the New England lines, was made public by the 
Interstate Commerce Commission on Wednesday, September 28, 
and served upon the railroads and state authorities as the basis 
for a plan to be ultimately adopted by the commission, in accord- 
ance with the provisions of paragraphs 4 and 5 of Section 5 of 
the interstate commerce act, after public hearings, the dates 
for which have not yet been announced, 
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Two Roads Secure Excellent Results from Water Treatment 


Reports which have been prepared by the Missouri Pacific and 
Illinois Central on the operation of their respective systems of 
water softening for 1920 indicate that water treatment on both 
of these roads is being attended with highly profitable results. 
The Missouri Pacific reports a saving for the year of $481,129 
through the use of treated water, a figure representing a return 
of 197 per cent on the total amount invested in treating facilities, 
while the Illinois Central reports a saving for the year of $292,- 
456, or about 120 per cent on the total investment, 


Railway Electrical Engineers Will Not Meet 

The 1921 annual convention of the Association of Railway Elec- 
trical Engineers has been postponed indefinitely. This action was 
taken by its board of directors as a result of a suggestion made 
recently by the Association of Railway Executives that the various 
sections of the American Railway Association postpone indefinitely 
all conventions or curtail them as much as possible. The Asso- 
ciation of Railway Electrical Engineers is not officially connected 
with the American Railway Association, but has applied for 
membership. 


A Short Lived Strike in Ireland 


Enginemen on the Great Northern of Ireland went out on a 
strike at midnight of August 29, but returned to work the fol- 
lowing afternoon on the advice of J. H. Thomas, general secre- 
tary of the national Union of Railwaymen, according to the 
New York Times, Mr. Thomas advised the men to go back to 
work after the company agreed to participate in the Irish rail- 
way arbitration then in progress. The Irish railways were re- 
turned to their owners on August 15 at the same time as the 
British railways were returned, but legislation similar to that 
provided for the roads of Great Britain has not been extended 
to the Irish railways 


Some Unit Costs Show Reduction 


The Interstate Commerce Commission’s monthly bulletin of 
freight and passenger train service unit costs for the month of 
June shows a further reduction in some of the unit costs of rail- 
road operation. The cost per freight train mile for selected 
accounts used by the commission was $1.753 for the month as 
compared with $1.89 last year and the average cost per passenger 
train mile, selected accounts, was 98.4 cents as compared with 
$1.03 last year. For the first six months of 1921, however, the 
average cost per freight train mile was $1.95 as compared with 
$1.85 last year and per passenger train mile was $1.07 as com- 
pared with $1.01 last year. 


Pennsylvania Pensions 


During the first six months of 1921 the Pennsylvania Railroad 
paid out $1,354,692 in pension allowances to retired employees; 
and 696 new names were placed on the pension list in that time. 
During the same period, 287 retired employees died. The total 
number now receiving pensions is 6,406. It is estimated that the 
average term of service of these men is 40 years. The average 
age of all employees on the roll is 73 years and 1 month, 

‘All officers and employees who attain the age of 70 years are 
automatically retired, and those from 65 to 69, inclusive, who 
after thirty or more years in the service become disqualified 
for active duty, are also eligible for pensions, 


Electrification of Japanese Railways 

The official plan for the electrification of the railways of 
Japan has recently been revised and a new electric bureau 
established, according to information published in Commerce 
Reports, According to the plan now being worked out by the 
Department of Railways, the first steps will be to electrify the 
entire Tokaido line, the traffic of which has been jncreasing 
enormously each year, from Tokyo to Kobe, and a part of the 
Central line between lidamachi station in Tokyo and Kofu, in 
the rear of Mount Fuji, where many tunnels make transporta- 
tion slow. Electric trains will be used exclusively for passengers, 
freight trains being operated by steam as at present. 


Unemployment Conference 


The unemployment conference called by President Harding 
to inquire into the volume and distribution of unemployment and 
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to consider measures.that would tend to recovery of business 
convened at Washington on September 26. After listening to 
addresses by the President and by Secretary Hoover of the De- 
partment of Commerce, the conference organized by appointing 
nine sub-committees on various phases of the subject: Un- 
employment statistics; employment agencies and _ registration; 
emergency state and municipal measures and public works; 
mergency measures by manufacturers; emergency measures in 
transportation; emergency measures in construction; emergency 
measures in mining; emergency measures in shipping, and public 
hearings, Following the appointment of the committees, the con- 
ference itself adjourned to October 5, by which time the spe- 
ialized committees are expected to report. 


Reduction in Employees and Their Compensation 


further reduction in the number of employees and the total 
iyroll of the railroads for the second quarter of 1921, as com- 
pared with the first quarter, is shown in the Interstate Com- 
Commission’s quarterly summary of statistics on employees’ 
and compensation for Class I roads for the three months 
June 30. The average number of employees for the 
was 1,568,143 as compared with 1,691,471 in the first 
quarter of 1921, In the third quarter of 1920, when the number 
ployees was at the maximum, the total was 2,157,989. The 
umber in service at the middle of the month was 1,542,716 for 
April, but increased to 1,575,599 for May and 1,568,143 for 
The number in service in April was 655,108 less than 

last August, 
total compensation for the second quarter of 1921 was 
684,795 as compared with $757,325,356 in the first quarter 
f 1921 and $1,052,109,451 in the third quarter of 1920. The 
total payroll for the 12 months ending June 30, 1921, was 

$3.49] 000.000 


C. C. MeChord Elected Chairman of I. C. C. 


mmissioner Charles Caldwell McChord was unanimously 

chairman of the Interstate Commerce Commission on 

October 3, succeeding Edgar E. Clark, who recently resigned 
1 member of the commission to engage in private practice. 

Mr. McCherd was born December 3, 1859, at Springfield, Ky. 

was educated at Center College at Danville, Ky. After 

leaving college he became a member of the bar of Kentucky 

ngaged in the general practice of law. He was prosecuting 

ley at Springfield from 1886 to 1892. He was appointed a 

ber of the Kentucky Railroad Commission in May, 1892, and 

ted chairman. He resigned in 1895 and was elected a mem- 

the Kentucky state senate, serving four years. During 

time he was the author of the bill which became popularly 

as the McChord railroad law, empowering the railroad 

mission to prescribe freight and passenger rates for railroads 

Kentucky. He was again elected a member of the railroad 

mission in 1899 and was again made chairman, He was re- 

ed commissioner and chairman in 1903 and in December, 

10, was appointed member of the Interstate Commerce Com- 

n. He was re-appointed by President Wilson for the term 

ing at the end of 1922. 


District Court Issues Decision in Stoker Suit 


suit brought by the Mechanical Construction Company 

ist the Locomotive Stoker Company for infringement of 
nt No. 979,849 to William T. Hanna, was tried before 
Thomson in the District Court of the United States 
the Western District of Pennsylvania in February and 
h, 1921. The defendant denied infringement, alleged the 
idity of the patent, and by way of counterclaim alleged in- 
sement by the plaintiff of Patent No. 1,130,443. The plaintiff 
reply denied the validity of this patent or infringement thereof 

( asked that the counterclaim be dismissed. 

(he claim of the Hanna patent covered the use of diverging 
nnels in the distributor plates for the distribution of coal in 
firebox. In this suit the decision states, “The claims in suit 

valid and infringed.” The counterclaim was based on a 

receptacle below the firing floor, in regard to which the 

ision states, “I find that for the reason set forth in this 
| ion, defendant’s counter claim should be dismissed.” 

‘ny and it is expected that it will be heard by the upper 

urt early in the October term. 


(he case has been appealed by the Locomotive Stoker Com- 
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P Locomotive Orders 


Tue CHILEAN STATE RaiLwaAys have ordered 10 Mikado type 
locomotives from the Baldwin Locomotive Works, and 20 Mikado 
type locomotives from the American Locomotive Company. 


Freight Car Orders 


Tue TiENTSIN-PuKow has ordered from the Pressed Steel Car 
Company 10 first-class sleeping cars, 10 second-class sleeping cars, 
and 10 third-class sleeping cars, 5 dining cars, 5 drawing-room 
cars, 5 baggage, 5 postal and 3 private cars, 

Tue Bancor & Aroostook, which has been contemplating the 
purchase of 200 single sheathed box cars of 40-ton capacity, has 
ordered this equipment from the Standard Steel Car Company. 


Shop Construction 


New YorK CENTRAL.—This company has awarded a contract 
for the construction of a 30-stall roundhouse and annex buildings 
at Solvay, N. Y., to the W. M. Ballard Company, Syracuse, N. Y. 
Construction was resumed recently on this project. 

Cuicacc, Rock IsLANp & Paciric.—This company has awarded 
a contract to the T. S. Leake Construction Company, Chicago, 
for the erection of an addition to its roundhouse at Eldon, Mo., 
to cost about $40,000. 

CuHIcaco, BurLincTton & Quincy.—This company will con- 
struct a 30-ft. by 50-ft. brick machine shop at Herrin Junction, 
Ill., with company forces, 


Bad Order Cars 


According to reports compiled by the Car Service Division of 
the American Railway Association, the number of bad order cars 
on August 15 totaled 382,440, or 16.6 per cent of the cars on 
line. The number of bad order cars on September 1, however, 
showed a slight reduction, the total being 374,087, or 16.2 per 
cent. Three hundred and seventy-four thousand, four hundred 
and thirty-one cars were reported in need of repair on September 
15, or 16.3 per cent, 


Surplus Serviceable Cars 


According to reports compiled by the Car Service Division 
of the American Railway Association, the surplus serviceable 
cars on August 15 numbered 284,338, a decrease of 13,446 cars 
when compared with the total for the week ended August 8. 

On August 23, the cars totaled 270,024, a decrease of 14,314 
cars when compared with the total on August 8. 

The total for the week ended August 31 was 246,440, a de- 
crease of 23,584 cars as compared with the preceding week. 

For the period September 1 to 8, a total of 237,972 surplus 
cars was reported, a decrease of 8,468 when compared with the 
total for the week ended August 31. 

The report for the week ended September 15 showed a total 
of 219,991 surplus freight cars, a decrease of 17,981 cars when 
compared with the preceding week. 


Extending Electric Traction in Italy 


The new work for extending electric traction in Italy, which 
was decided upon before the war by the State Railways in 
agreement with the government provides for the electrification 
of about 2,800 miles of the State Railways, The lines chosen 
are those where the most coal is consumed on account of the 
steep grades and very heavy traffic. The total length of line 
operated by the State Railways, is 8,700 miles and the annual 
consumption of coal is about 2,500,000 tons, The electrification 
of 2,800 miles, decided upon in the May, 1920, program, will 
permit of a saving of 1,300,006 tons of coal, or nearly half of 
the total amount required for running the entire system. In its 
place, 600,000,000 kw. hr. per annum will be consumed and this 
means that power stations will have to be provided with a 
capacity of 150,000 kw. 

Most of the electric power will be purchased from private 
power distribution companies, but in order to speed up the work 
the State Railways have already commenced to build large hydro- 
electric installations which will operate in parallel with the 
power stations of the private companies, 


Steel Passenger Cars for the Northern Pacific 


Sixty-two passenger cars are being rebuilt by the Pullman 
Company for the Northern Pacific which will be used on trains 








664 


Nos. 1 and 2 running between St. Paul and Seattle. A part of 
the order has been delivered to the railroad company and when 
completed will consist of 22 coaches, 12 diners, 11 dynamo bag- 
gage cars, 12 baggage cars and five mail and express cars. 
Three business cars are also being rebuilt in similar manner. 
All of the equipment used on these trains will then be steel. 
The cars are similar to the latest design of Pullman cars and 
are built of wood with steel underframes and ends and %-inch 
steel sheathing. The trucks were reinforced to carry the added 
weight. The advantages ascribed to this type of construction 
over the all-steel construction are that they are less noisy, are 
warmer in winter and cooler in summer and more resilient in 
case of impact. The head end system of lighting with power 
supplied by a steam turbine driven generator, located in the 
baggage car, is used on these trains. New switch panels were 
added to the cars, but the lighting fixtures were not changed. 
Storage batteries will be used on each car, excepting coaches 
and straight baggage cars. 


Professor E. C. Schmidt Returns to University of Illinois 


Edward Charles Schmidt has been appointed professor of 
railway engineering at the University of Illinois, and head 
of that department. Professor Schmidt was associate professor 
and professor of railway engineering at the University for 11 
years up to November, 1917, when he resigned to enter military 
service as Major of Ordnance. He was graduated from Stevens 
Institute of Technology in 1895 with the degree of mechanical 
engineer, He was connected with the Kalbfleisch Chemical 
Company, New York and Buffalo; with the Edison Electric 
Iiluminating Company of Brooklyn, N. Y., and with the American 
Stoker Company. He first went to Urbana in 1898 as instruc- 
tor of machine design. After five years there he went into the 
employ of the American Hoist & Derrick Company of St. Paul, and 
in 1904-06 he was engineer of tests with the Kerr Turbine Company. 

After a comparatively short time in the Ordnance Corps, 
Professor Schmidt was requisitioned by the Fuel Administra- 
tion, and later was transferred to the Railway Administration in 
charge of the campaign for fue] economy in locomotive service. 
From August, 1919, until the present time, he has been mechanical 
engineer for the North American Company. 


Constitutionality of Election Laws to Be Tested by C. M. & St. P. 
Officers 

H. E. Byram, president of the Chicago, Milwaukee & St. Paul, 
Burton Hanson, general counsel, L. K. Silcox, general super- 
intendent of motive power, and George T. Martin, assistant to 
Mr. Silcox, were placed under arrest on September 26 betore 
Judge F. S. Righeimer of the Cook County Court, Chicago, on 
warrants charging violation of the election laws by refusing to 
pay employees for two hours during which they were absent 
from their work to cast ballots on election days. Mr. Byram 
and the other officers appeared before the court voluntarily 
with the object of making this a test case, The officers furnished 
bonds of $1,000 each and their case was set for hearing on 
October 17. 

Attorneys representing the four officers of the St. Paul have 
filed a brief containing 17 reasons why that section of the 
election law giving employees two hours with pay in which to 
vote is unconstitutional, Among other points, the attorneys 
contend that the act is invalid because “it is contrary to the 
policy of law that any person should be paid for performing 
that duty of citizenship which consists in attending the polls and 
voting at elections.” Another contention is that the act “seeks 
to take the property of one citizen for the private use of an- 
other citizen.” 





Federated Shop Crafts Announce Strike Vote 


Railroad shop employees, members of the Federated Shop 
Crafts, have decided by a “constitutional majority,” to strike 
in protest against the recent wage reduction authorized by the 
Railroad Labor Board, according to the announcement made by 
B. M. Jewell, president of the Railway Employees’ Department 
of the American Federation of Labor, at a mass meeting of shop 
employees at Chicago on September 18. Mr. Jewell stated that 
no strike had been called because the organization leaders believed 
that their cause will be considerably strengthened if the con- 
templated strike is called in protest against changes both jin the 
wage scale and in the rules and working conditions, 
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General charges that the railroads were opposing the demands 
of the organizations as part of the movement which Mr. Jewell 
said was backed by “nine billion dollars or more” were made. 
The object, he said, was “to crush organized labor.” In sup- 
port of this charge he cited the “unfair action of the railroads 
in offering to negotiate working rules on each road and then 
failing to agree.” 

N. P. Good, chairman of the Pennsylvania System Federa- 
tion No. 90, expressed his opinion that the Pennsylvania had 
been selected by the railroads to conduct a fight for the “open 
shop” as the first step in a campaign which would eventually 
involve all the railroads. Practically all of the speakers at the 
meeting condemned the Railroad Labor Board and its decisions, 
Mr. Jewell charging that the railroads were attempting to use 
the board to take unfair advantage of the present industrial situa- 
tion. 


Freight Car Loading 


The total number of revenue freight cars loaded for the week 
ended August 13, according to reports compiled by the Car 
Service Division of the American Railway Association, was 
808,965, an increase of 24,184 cars when compared with the pre- 
ceding week. During the corresponding weeks of 1920 and 1919, 
162,304 and 23,474 cars, respectively, less were loaded, 

During the week ended August 20, 816,436 freight cars were 
loaded. This was an increase of 7,471 cars over the preceding 
week, but was a decrease of 151,667 and 96,773 cars when com- 
pared with the preceding weeks of 1920 and 1919, respectively. 

Eight hundred and twenty-nine thousand, seven hundred and 
nine cars were loaded during the week ended August 27, 
an increase of 13,273 cars over the preceding week. During the 
corresponding week of 1920, 171,599 cars less were loaded. 

A total of 830,601 cars was loaded during the week ended 
September 3, an increase of 892 cars when compared with the 
total on August 27, and a decrease of 131,032 cars when com- 
pared with the corresponding week of 1920. 

During the week ended September 10, 748,118 cars were loaded 
with revenue freight, 82,483 cars less when compared with the 
total on September 3. This decrease was due to the observance 
of the Labor Day holiday. One hundred and thirty-five thousand, 
two hundred and ninety-seven cars less were loaded during the 
corresponding week of 1920. 

The largest number loaded during any one week since the 
week of December 4, 1920, was reported for the week ended 
September 17, the total being 853,762 cars. This was an increase 
of 105,644 cars when compared with the preceding week and a 
decrease of 137,404 cars when compared with the corresponding 
week of last year, 


Reorganization of Car Service Division, A. R. A. 


The Car Service Division of the American Railway Associa- 
tion has been reorganized, and M. J. Gormley has been appointed 
chairman. The chairmanship will be the point of contact between 
the Car Service Division and the Interstate Commerce Commis- 
sion on all details relating to car matters. Mr. Gormley will have 
general supervision over the activities of the division and will 
report to the president of the American Railway Association. 

Car service managers are W. C. Kendall, A. G. Gutheim, W. J. 
McGarry, and L. M. Betts. J. J. Pelley is manager of the re- 
frigerator department with headquarters at the Manhattan build- 
ing, Chicago. C. F. Sewart is manager of the troop movement 
department and C. A. Buch is secretary. The manager of the 
refrigerator department will also act as district manager at Chi- 
cago. It is proposed to appoint district managers at other im- 
portant centers if necessary. 

The car service managers are assigned as follows: W. C. 
Kendall to the Railrcad Relations Section; A. G. Gutheim to the 
Public Relations Section; L. M. Betts to the Closed Car Section; 
and W. J. McGarry to the Open Car Section. The Railroad 
Relations Section will handle all questions relating to car service 
and per diem rules, analyze statistics not in the field of other de- 
partments, supervise the work of local car service committees, dis- 
trict managers and inspection forces and supervise the placement 
and cancellation of embargoes. The Public Relations Section wil! 
co-operate with government and local authorities other than the 
Interstate Commerce Commission and make special studies of 
various classes of traffic from time to time. The sections dealing 
with closed, open and refrigerator cars will supervise the distri- 
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bution of the classes of cars assigned to their jurisdiction. The 
Secretary is responsible for the organization of the division’s 
general office. 


Westinghouse Reported to Have Received Large Chilean Contract 


The Westinghouse Electric International Company has an- 
nounced that it has received final confirmation of the contract 
to supply the equipment for electrifying the Chilean State Rail- 
way between Valparaiso and Santiago and to Los Andes, accord- 
ing to the Wall Street Journal. 

The contract received from the Chilean government through 
the company’s Chilean agents, Errazuriz, Simpson & Co., asso- 
ciated with Spruille Braden of New York, continues the Wall 
Street Journal, covers the most important railway electrifica- 
tion since the beginning of the war and the largest ever under- 
taken by an American firm outside of the United States, The 
main line, which is 116 miles long and is now under steam 
operation, is the most important in Chile, It connects the lead- 
ing seaport, Valparaiso, with the capital, while the line to Los 
\ndes is 28 miles long and forms the Chilean end of the trans- 
continental route to Buenos Aires. 

[he contract, which has a total value of $7,000,000, was 

ured in spite of keen competition from German and other Euro- 

concerns. The award was given to the American firm 
ause of its more complete and accurate engineering analysis 

f the proposition as well as its lower price, 

he equipment to be furnished consists of 11 passenger loco- 
tives, 15 road freight locomotives and 7 switching locomo- 
together with five sub-stations of 4,000 k. w. each, The 
00-volt direct current system will be used and all standards 
strictly American in character, Capacity of this equip- 
vill be 50 per cent greater than the present traffic demands, 
e plans have been so drawn that an increase of traffic 
to three times the present amount can be readily ob- 

Owing to the abundance of water power in Chile and the 

price of iuel, practically all of the Chilean railways will 

ly eventually be electrified and the present project is the 
tep in this process. 
ther American concerns that will participate in additional 
rds for the requirements of the Chilean railways, according 
Wall Street Journal, are the American Locomotive Com- 
the Pressed Steel Car Company and the Anaconda Copper 
Company. 


Contracts for Car Repairs 


Erie has entered into a contract with the Youngstown 
ar Company, Niles, Ohio, for the repair of 400 coal cars, 
50-ton capacity. 
NEw York CENTRAL has given an order for the repair 
steel cars to the Cleveland Car Company, Cleveland, Ohio, 
500 steel cars to the Ryan Car Company, Chicago. This 
is in addition to the repairs reported~in the September issue of 
t lway Mechanical Engineer for a total of 6,500 cars. 
[ILLINOIS CENTRAL has placed erders for car repairs as 
follows: 254 ballast cars and 500 box cars with the Pullman 
pany; 360 gondola cars with the Haskell-Barker Car Com- 
500 box cars with the American Car & Foundry Com- 
and 400 box cars with the Ryan Car Company. 
PrrE MARQUETTE has awarded a contract for the repair 
} wooden box cars to the International Car Company. 
SOUTHERN PACIFIC, on account of the return of bad order 
» its lines, in larger numbers than could be expeditiously 
| by its own forces, is having repairs made to some of 
cars at the shops of the Southern Dry Dock & Shipbuilding 
iny at Orange, Tex. Up to the present time 100 cars have 
repaired at these shops, 
VIRGINIAN is having repairs made to 100 freight cars at 
ps of the Mt. Vernon Car Manufacturing Company. 
WapBaSH has given an order to the Western Steel Car 
indry Company, for making repairs to 200 to 250 all steel 
cars, of 40-ton capacity, 
= CHICAGO, Rock IsLanp & Pactric is having repairs made 
general service gondola cars of 50-ton capacity at the 
of the Western Steel Car & Foundry Company, and has 
warded a contract for the repair of 125 steel gondola cars 
Bettendorf Company, Bettendorf, Ia. 
PITTSBURGH & Lake Erte has awarded a contract for the 
r of 1,000 freight cars to the Standard Steel Car Company. 


RAILWAY MECHANICAL ENGINEER 665 


Tue Cuicaco, MitwAuKee & Sr. Paut has awarded a con- 
tract for the repair of 300, 50-ton composite gondola cars to 
the Bettendorf Company, Bettendorf, Iowa, and has also awarded 
a contract for the repair of 100 composite gondola cars to the 
Western Steel Car & Foundry Company, Chicago. 


Eye Accidents and Faulty Vision Cause Waste in Industries 


Eye accidents are revealed as an important source of avoid- 
able national waste in a special report of the Committee on 
Elimination of Waste in Industry of American Engineering 
Council, just made public. The report embodies the results 
of an investigation conducted in many states in connection 
with the assay of waste in basic industries started by Herbert 
Hoover. 

The total number of industrial blind in the United States 
is given as 15,000 or 13.5 per cent of the total blind popula- 
tion, this type of injury being the leading causative factor 
of blindness, according to the report, which was prepared by 
Earle B. Fowler. The eye, it was found, is involved in 10.6 
per cent of all permanently disabling accidents. 

Present protective methods as applied in large plants have 
effected a great reduction in injuries. The use of goggles is 
one of the chief protective devices. In the plants of the 
American Car & Foundry Company there has been a reduc- 
tion of more than 75 per cent through the use of goggles 
and the percentage of reduction would be much higher if 
the men would wear goggles more conscientiously, according 
to the management. Not a single case of injury to the eyes 
from broken glass has been recorded since goggles were in- 
troduced into the shops of the New York Central. All em- 
ployees of the Union Pacific are now required to wear gog- 
gles on eye dangerous work. Striking reductions in eye 
accidents are also shown by the American Locomotive Com- 
pany and the American Steel Foundries, eye accidents in the 
plant of the latter company having been reduced 85 per cent. 

The report also states that industrial waste is chargeable 
to sub-normal vision and faulty lighting. The correction of 
sub-standard vision produces an increase in return that will 
pay for its cost in the opinion of the management in plants 
where several years of trial has provided a basis for judg- 
ment. The report states that it has been shown improved 
lighting systems increase output two per cent in steel plants 
and as much as 10 per cent in shoe factories where work is 
more exacting. The cost of providing adequate illumination 
for the entire industry of the country would amount to one 
half per cent to one per cent of wages. One estimate placed 
the loss due to faulty conditions in this country as above the 
entire cost of illumination. Of the 466 plants investigated, 
only 8.7 per cent were found to have lighting conditions that 
could be rated as excellent, 


Bids on Equipment for China 


Frank Rhea, trade commissioner at Peking, has prepared 
an interesting analysis of the recent bids of equipment con- 
cerns for cars and lccomotives for China. The successful bids 
were not accepted on a basis of price alone, but also on strict 
adherence to the specifications. The bids were as follows: 


30 Prairie Type Locomotives 


Nationality Nationality 
DOE. kaoncasnensasaan $35,610 ES EO EE $49,215* 
JODRIORE .60:00.5\0.500 200000 40,296 PRE Vis ecsadsnevesecen 50,878 
PROMO: 64000246kabeobs 44,200* 
6 British TyPe Locomorives 
ee Eo 34,201 PE assenexuodeeseasn 43,805 
PC er ee ee 43,230* NE « kb o00ss venesenan 49,540* 
3 PaciFic Typrpe Locomotives 
POO visi nscén women 50,880* DES, cGairicosoaesaawed 53,348 
ee ee aera ane 39,822 ee error errr 53,910* 
oo eer re 40,525 
2 MrKkapo Type Locomotives 
pS Neen ne 52,000* EE. ic age pes bela 55,567 
ee ee ree ee 43,170 [  kdkesavnscaccuas 57,000* 
TREMEEE. Siw ecsoensacwwals 47,408 
100 Oren Cars 
eee rere rarer 2.464 PS: si6bsdeseeeeenene 2,844 
PEE, cicsenciheceae wean 2,283 a bcs sea vee eae eae 3,786 
fT rere ree 2,550* 
100 Coverep Cars 
NN a ccasesseeeaabee 2,674 ee eee ere 2,620* 
I, Cains dn kelaw ene aee 2,509 OEE “Skuen ssnawsesewse 4,325 


Note—Shanghai Taels shown as dollars at .645. 
*Original bid in dollars. 
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From the above tables it will be noticed that the Belgian 
and Japanese bids are usually lowest and the British and German 
the highest with the American bids intermediate. The successful 
bidders in each case were as follows: 


Orders Successful bidders Manufacturers 
30 Prairie locomotives..Société Belge pour Various Belgian manu- 
l’Export. Ind. facturers, 


6 British locomotives..Société Belge pour 
l’Export. Ind. 
2 Mikado locomotives. Mitsui Bussan Kaisha. 


Various Belgian manu- 
tacturers, 

American Locomotive 
Company. . 

American Locomotive 
Company. 


3 Pacific locomotives.. Mitsui Bussan Kaisha 


100 Open cars.......... Fearon, Daniel & Co. Cie, Général de Construe- 
tion, Belgium. 
100 Covered cars....... Fearon, Daniel & Co. Cie, Général de Construc- 


tion, Belgium. 


It will be noted that the greater part of the business went 
to Belgium, because these bids were in most cases the lowest 
conforming strictly to specifications. The factor of exchange, 
of course, enters largely into these bids. According to Mr. 
Rhea, if the Belgian franc would increase from 8 cents to 10 
cents in exchange value the Belgian bids would in most cases 
cited above have been higher than the American bids, 


MEETINGS AND CONVENTIONS 


The following list gives names of secretaries, dates of next cr regular 
meetings avd places of meeting of mechanical associations and railroad 
clubs: 

Arr-BrakE ASSOCIATION, 
York City. 
AMERICAN Rartway AssocraTion, Divis1on V—MECHANICAL.—V. R. Haw- 

therne, 431 South Dearborn St., Chicago. 
Division V—EguiepMENT ParintinG Diviston.—V. R. Hawthorne, 
Chicago. 
AMERICAN Ratitway AssocrIaATION, Division VI—PurcuHases AND STORES.— 
P, Murphy, N. Y. C., Collinwood, Ohio. 

AMERICAN RAILROAD MASTER TINNERS’ COPPERSMITUS’ AND PIPEFITTERS’ 
Assocration.—C. Borcherdt, 202 North Hamlin Ave., Chicago. 
AMERICAN RatLway Toot ForeMEN’s AssocraTion.—R. D. Fletcher, 1145 

E. Marquette Road, Chicago. 

AMERICAN Society For TESTING MarteriAts.—C,. L. Warwick, University of 
Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. 

AMERICAN SOcIETY FOR STEEL TREATING.—W. H, Eisenman, 4600 Prospect 
Ave., Cleveland, Ohio. 

ASSOCIATION OF RaILWAy ELECTRICAL ENGINEERS.—Joseph A. Andreucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill 

Canaptan Rattway Crus.—W. A. Booth, 131 Charron St., Montreal, Que. 
Next meeting Octrber 11. Windsor Hotel. Paper on Studies on the 
Corrosion of Iron and Steel will be presented by Dr. Alberton S. 
Cushman, Institution of Industrial Research, Washington, D. 

Car ForeMen’s ASSOCIATION OF CurIcaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, New Morrison Hotel, Chicago, III 

Car ForEMEN’s ASSOCIATION OF St. Louis.—Thomas B, Koeneke, 604 Fed- 
eral Reserve Bank Building, St. Louis, Mo. Meetings first Tuesday 
in month at the American Hotel Annex, St. Louis, Mo. 

CentraL Rattway CLus.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 
Annual dinner Thursday evening, November 10, at 7:30 p. m, Hon. 
Charles F. Moore, the Virginia judge, will be toastmaster. A promi- 
nent speaker will be present. Dancing and other entertainments. 

Curer INTERCHANGE Car Insprctors’ AND Car ForEMEN’s ASSOCIATION.— 
W. P. Elliott. T. R. R. A. of St. Louis, East St, Louis, Ill. 

Cincinnati Rattway Crus.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. Meeting second Tuesday of February, May, Septem- 
ber and November, at Hotel Sinton, Cincinnati. 

DIXIE a BraKE Cirus—E, F, O’Connor, 10 West Grace St., Richmond, 

a. 

INTERNATIONAL RAILRoAD MAstTER BLACKSMITHS’ ASSOCIATION.—W. J. Mayer, 
Michigan Central, 715 Clarke Ave., Detroit, Mich. 

INTERNATIONAL RatLway Furi Assocration.—J. G. Crawford, 702 East 
Fifty-first St., Chicago, II. 

INTERNATIONAL RAILWAY GENERAL FoREMEN’sS ASSOCIATION.—William Hall, 
1061 W. Wabasha Ave., Winona, Minn. 

MAstTER BOILERMAKERS’ AssocrIATION.—Harry D. Vought, 26 Cortlandt St., 
New York, N. Y. Next annual convention Hotel Sherman, Chicago, 
May 23 to 26, 1922, 

New Encianp Rattroap CLtus.—W. E. Cade, Jr., 683 Atlantic Ave.., Boston, 
Mass. Next meeting October 11. Paper to be read on Organization 
Mobilization and Activities of The Canadian Overseas Railway 
Construction Corps. Addresses by F. Wanklyn, chief executive 
assistant, and Grant Hall, vice-president, Canadian Pacific Railway. 

New a Rartroap CLtus.—H. D. Vought, 26 Cortlandt St., New York, 





F, M. Nellis, Room 3014, 165 Broadway, New 


NraGaRaA Frontier Car MeEn’s Assoctation.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y. 

Paciric Rattway Crus.—W, S. Wollner, 64 Pine St.. San Francisco, Cal. 
Next meeting October 13. Paper on Locomotive Construction will 
be presented by Arthur J. Benter of the Baldwin Locomotive Works. 
Eight reels of motion picture showing locomotive construction. 

Rattway Ctus oF PittssurcH.—J. D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. Next meeting October 27. Annual smoker and enter- 
tainment. Election of officers. 

St. Lovis Ratrway Criun.—B. W. Frauenthal, Union Station, St. Louis, 
Mo. Meeting second Friday of each month, except June, July and 
August. 

TRAVELING ENGINEERS’ AssocrATION.—W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio 

WeEsTERN Rattway Crus.—Bruce V. Crandall, 14 E. Jackson Boulevard, 
Chicago. Next meeting October 17. Paper on Car Owners’ Re- 

sponsibility will be presented by C. J. Wymer, superintendent car 

department, Chicago & Eastern Illinois. , 
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GENERAL 


A. W. KirkLaAnp has been appointed acting superintendent of 
motive power of the Atlanta, Birmingham & Atlantic, with head- 
quarters at Atlanta, Ga., during the absence of J. F. Sheahan, 


J. A. CarNeEy, superintendent of shops of the Chicago, Burling- 
ton & Quincy, at Aurora, Ill., has been appointed supervisor of 
fuel economy, with headquarters at Chicago. H. Modaff, master 
mechanic of the Ottumwa division, with headquarters at Ottumwa, 
Iowa, will succeed Mr. Carney as superintendent of shops at Au- 
rora. H.C. Turner will succeed Mr. Modaff as master mechanic, 


MASTER MECHANICS AND ROAD FOREMEN OF ENGINES 


B. Appison Ortanp, formerly general foreman of the mechani- 
cal department of the Mobile & Ohio at Murphysboro, Iil., has 
been promoted to master mechanic, with the same headquarters, 
and jurisdiction from East St. Louis, Ill., to Tamms, Ill. Mr. 
Orland was born on July 7, 1868, at Cleveland, Ohio, and was 
educated in the public schools. He began his railroad career on 
August 4, 1884, in the shops of the Cleveland, Columbus, Cincin- 
nati & Indianapolis at Mattoon, Ill., as a machinist apprentice, 
entering the employ of the Mobile & Ohio on March 15, 1889, 
as a machinist at Murphysboro. On March 17, 1891, he was pro- 
moted to roundhouse foreman; on February 1, 1900, became gen- 
eral foreman, and on February 1, 1902, was transferred tem- 
porarily as master mechanic to Whistler, Ala., resuming his 
duties as geneal foreman at Murphysboro on January 1, 1903. 


G. T. Depue has been appointed master mechanic of the Erie 
at Marion, Ohio, succeeding R. V. Blocker, resigned. Mr. Depue 
was born on December 2, 1872, in Hornell, N. Y., and received 
his education in the 
erammar schools. On 
March 1, 1889, he en- 
tered the employ of the 
Erie as a machinist ap- 
prentice. After that he 
worked as a _ machinist 
and extra gang foreman 
until March 1, 1901, 
when he was promoted 
to the position of general 
foreman of the Bradford 
division, with headquar- 
ters at Bradford, Pa. On 
August 1, 1901, he was 
appointed general fore- 
man of the Hornell shop; 
on July 1, 1903, master 
mechanic at Hornell; or 
April 1, 1908, master me- 
chanic at Galion, Ohio; 
on August 1, 1913, shop 
superintendent at Galion, 
and‘on July 1, 1916, shop superintendent at Susquehanna, Pa. On 
March 1, 1920, when the Erie was reorganized, he was appointed 
mechanical superintendent of the Chicago region, and on April 1 
of this year became shop superintendent at Galion. 





G. T. Depue 


SHOP AND ENGINEHOUSE 


GrorcE CANFIELD, air brake inspector of the Canadian National 
at Capreol, Ont., has been appointed locomotive foreman, with 
headquarters at Jelicoe, Ont. Mr. Canfield was born on May 6, 
1893, at Eagle Grove, Iowa, and entered the employ of the Cana- 
dian Northern in September, 1904, continuing his public school 
education at night. He served first as a call boy at Port Arthur, 
then as a machinist apprentice and machinist until October 14, 
1915, when he was subsequently employed as a locomotive fore- 
man at Jelicoe; air brake inspector and assistant foreman at 
Capreol; locomotive foreman at Brent; machinist at Capreol: 
locomotive foreman at Foleyet; general foreman at Hornpayne; 
air brake inspector at Capreol, and on June 12, 1921, was re- 
appointed locomotive foreman at Jelicoe. 
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SUPPLY TRADE NOTES 





Kearney & Trecker, Milwaukee, Wis., announces the re- 
moval of its New York office from the Singer building to 
the Hudson Terminal building, 50 Church street. 


J. E. Slimp, formerly with the Ohio Brass Company, and 
recently with the E. T. Chapin Company, Spokane, Wash., 
as sales manager with office at Chicago, has resigned. 


H. S. Durant has been appointed sales agent, and M. W. 
Floto assistant sales agent, at the Detroit office of the Ameri- 
can Steel & Wire Company, Chicago, to succeed M. Whaling 
and T. J. Usher, Jr., resigned. 


William S. Murray, formerly chairman of the Superpower 
Survey, and Henry Flood, Jr., formerly engineer secretary 
of the Superpower Survey, have formed the firm of Murray & 
Flood, Grand Central Terminal, New York. 


Theodore Rogatchoff has been elected president of the 

Rogatchoff Company, Baltimore, Md., succeeding A. E. 

lavis. The company has moved its offices in Baltimore 
205 Water street to 1512 Latrobe terrace. 


William C. Wolfe has been appointed manager of sales of 
the Highland Iron & Steel Company, Terre Haute, Ind., a 
subsidiary of the American Chain Company. Mr. Wolfe’s 
headquarters will be at 208 South La Salle street, Chicago. 


R. H. Blackall has been appointed railway sales representa- 
tive for the New York territory of The Lowe Brothers Com- 
pany, Dayton, Ohio, with offices at 7 East Forty-second 
treet, New York City and Farmers Bank building, Pitts- 
burgh, Pa. 


Thomas Madill, who served for many years in the sales de- 
partment of the Sherwin-Williams Company, Cleveland, O.; 
died in Los Angeles, Cal., on July 23. He spent practically 
his entire business life with The Sherwin-Williams Company 
in its railway trade. 

Thomas H. Greenwood has been appointed factory man- 

r of the McDougall-Butler Co., Inc., Buffalo, N. Y., makers 
f paint and varnish for railway uses. This company has 
ointed the Ehrlich Paint Company, Cincinnati, Ohio, as 
representative in the Cincinnati district. 


The Stowell Company, South Milwaukee, Wis., has effected 
a merger with the Pelton Steel Company, Milwaukee. The 
Pelton Steel Company name will be retained and the plant 


will continue to be operated by the same organization, under 
direction of the officers and directors of the Stowell 
Company. 


H. Redding has been elected secretary of the Massey 
nerete Products Corporation, succeeding F. C. Shannon, 
formerly vice-president and secretary, and the position of vice- 
sident will remain unfilled for the time being. David A. 
ltgren has been appointed resident manager at Chicago, 
the company. 


H. McMullen has been appointed railroad representative 
the Boston, Mass., territory, for the Western Electric 
pany, succeeding E. R. Morgan, and E. B. Denison, 
erly in charge of the Minneapolis, Minn., territory, has 

appointed Detroit, Mich., railroad representative, suc- 
ling R. S. Cowan. 


e English Electric Company of Canada, Ltd., a newly- 
d company associated with the English Electric Com- 
of Great Britain, has acquired control of the Canadian 
ker-Wheeler Company, Ltd. R. A. Stinson, vice-presi- 
and general manager of the latter company, has been 
ted president and general manager of the new company. 


e Metals Coating Company of America, manufacturers 
distributors of the Schoop Metal Spraying Process by 

ins of which metallic coatings of any kind may be sprayed 
onto any surface, is now in full operation at its new plant, 
-497 North Third street, Philadelphia, Pa., having re- 
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moved from their former Boston, Mass., and Woonsocket, 
R. I., locations. 


A. H. Handlan, Jr., vice-president and manager of the Hand- 
lan-Buck Manufacturing Company, St. Louis, Mo., has been 
elected president of the company, succeeding his father, the late 
A. H. Handlan; E. W. Handlan, vice-president and treasurer, 
has been made vice-president; E. R. Handlan, secretary, has 
also beeri elected to a vice-presidency, and R. D. Teasdale has 
been appointed secretary. 


Robert D. Black has been appointed manager of the Phila- 
delphia branch office of the Black & Decker Manufacturing 
Company with headquarters at 318 North Broad street. He 
succeeds W. C. Allen who has been appointed special factory 
representative, with headquarters at the Cleveland branch 
office, 6225 Carnegie avenue. Mr. Black was formerly assist- 
ant sales manager of the company. 


Fred A. Poor, Patrick H. Joyce, and Edward N. Roth, 
have been elected members of the board of directors of 
Mudge & Co., Chicago. There has been no change in the 
control of the company, its management being as heretofore 
in charge of Burton Mudge, president, and Robert Sinclair, 
vice-president. The other directors of the company are 
Burton Mudge, Robert Sinclair, Egbert H. Gold and Edwin 
W. Sims. 


John C. Robinson has resigned as manager of New Eng- 
land sales at Boston, Mass., for William Wharton, Jr., & Co., 
Inc., Easton, Pa., after 30 years of continuous service. Mr. 
Robinson will in future devote his time to his interests in 
the firm of Harrington, Robinson & Co., Boston. The Bos- 
ton office of the Taylor-Wharton Iron & Steel Company, 
High Bridge, N. J., and William Wharton, Jr., & Co., Inc., is 
now at 201 Devonshire street, in charge of Walter H. Allen. 


Edward B. Germain, general manager of the Harlan plant, 
Bethlehem Shipbuilding Corporation, Wilmington, Del., has been 
appointed manager of sales of the corporation, with office at 
111 Broadway, New York. Mr. Germain went to Wilmington 
in December, 1918, from Elizabeth, N. J., where he held the 
position of general manager of the Moore plant of the same 
corporation. Cecil W. Weaver, formerly general superintendent 
of the marine department, succeeds Mr. Germain. The Harlan 
plant, besides its shipbuilding and ship repair facilities, has ex- 
tensive passenger shops with a capacity of 250 steel passenger 
coaches a year. 


Horace C. Hides, who for the past 20 years represented 
Wm. Jessop & Sons, Sheffield, England, has been appointed 
general sales manager in the United States for Thos. Firth & 
Sons, Ltd., Sheffield. This firm recently terminated its agency 
arrangement for the sale of sheet steel with Wheelock Love- 
joy & Co., of New York and Cambridge. Mr. Hides will 
have his headquarters in Hartford, Conn., where a joint 
office has been opened by Thomas Firth & Sons, Ltd., and 
an associate company, the Firth-Sterling Steel Company, 
New York; Henry I. Moore will represent the latter com- 
pany at Hartford. 


The Pennsylvania Car Company has been incorporated 
under the laws of Delaware, with a capital of $1,000,000 to 
engage in the building of railroad cars. The incorporators are: 
J. H. Van Moss, James H. Durbin, L. B. Coppinger, and the 
Corporation Trust Company of Delaware. Plants equipped 
with latest improved machinery will be constructed at 
Sharon, Pa., at Argentine station, Kansas City, Kan., and at 
Houston, Texas. This company is affiliated with the inter- 
ests that control the Pennsylvania Tank Car Company and 
the Pennsylvania Tank Line, Sharon, Pa., and the present 
plans call for the development of one of the largest organiza- 
tions of its kind in the country. 


The Conewango Car Company, incorporated in Delaware, 
has leased the site at Warren, Pa., formerly occupied by the 
Allegheny Tank Car Company, which plant was partly de- 
stroyed by fire on April 6 last. The new company will 


specialize in repairs to tank cars. In addition to three build- 
ings on the site which were not destroyed by fire, the new 
company has built a car shop, a machine shop and a sand- 
blast shop, all of which are being equipped with modern 
machinery. 


Shop and yard space is provided for repairing 
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20 cars at a time, as is storage space for 50 additional cars. 
N. C. Stiteler is president and treasurer of the new company 
atid J. C. Sullivan is vice-president. and general manager. 


Charles Haines Williams, first vice-president of the Chicago 
Railway Equipment Company, died at Chicago on the morning 
of August 8. Mr. Williams was born in Baltimore, Md., on 
April 1, 1875, and was educated in the public schools of Balti- 
more and at the Baltimore Polytechnic Institute, from which 
institution he graduated in 1893. He later took a special course 
in mechanical drawing and machine design in the Maryland 
Institute. After four years as a special apprentice in the Mount 
Clare shops of the Baltimore & Ohio, where he worked in the 
machine and locomotive shops, the erecting shop and in the 
foundry, drafting room and test department, Mr. Williams, on 
July 6, 1897, left the Baltimore & Ohio to become connected 
with the Chicago Railway Equipment Company, as mechanical 
inspector. In 1917, he was elected first vice-president of the 
company and a director, which positions he occupied at the 
time of his death. 


Edward A Craig, manager of the export department of 
the Westinghouse Air Brake Company, Pittsburgh, Pa., died 
on August 28, at his home in Edgewood, Pa. Mr. Craig was 
born in January, 1873, 
at Allegheny City, Pa., 
and was educated in 
the public schools of 
that city. He began 
work in 1888 with 
the Westinghouse Air 
Brake Company as a 
messenger. He subse- 
quently served as sec- 
retary to the general 
superintendent of the 
works. He later was 
appointed assistant 
auditor and then served 
as auditor and assistant 
secretary. In 1906, the 
company established 
the Southeastern dis- 
trict, with Mr. Craig as 
manager. He remained 
in that position until 
the export department 
was organized in January, 1920, and since that time he served 
as manager of the export department. 





E. A. Craig 


Kenneth Rushton, vice-president in charge of engineering 
of the Baldwin Locomotive Works, died on September 2 at 
his home at Wynnewood, Pa. Mr. Rushton was born 60 
years ago in Philadel- 
phia, Pa., and was edu- 
cated in the city schools 
and Episcopal Acad- 
emy. He served an 
apprenticeship, as ma- 
chinist, under Hugo 
Bilgram, Philadelphia, 
and afterward entered 
the employ of the Bald- 
win Locomotive Works 
in April, 1881. Mr. 
Rushton’s association 
with the Baldwin Lo- 
comotive Works con- 
tinued uninterrupted 
until the time of his 
death. He served first 
as a draftsman, and 
then as designer, chief 
mechanical engineer 
and later as vice-presi- 
dent. He was the in- 
ventor of many appliances used in the construction of 
locomotives, and was closely associated with S. M. Vauclain 
in the development of the four-cylinder compound that bears 
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the name of the latter. While Mr. Rushton did not travel 
extensively in the prosecution of his business, he represented 
Baldwin’s abroad in some important missions. In 1913 he 
was sent to Chile, visiting various points of railroad interest 
on the west coast of South America, and in 1918 went to 
France, in connection with the design of railway transport 
for artillery. 


Carl F. Dietz, vice-president and general sales manager of 
the Norton Company, Worcester, Mass., has resigned to be- 
come president and general manager of the Bridgeport Brass 
Company, Bridgeport, 
Conn., succeeding Fred 
J. Kingsbury, of New 
Haven, who has been 
made chairman of the 
board of directors. Mr. 
Dietz was connected 
with the Norton Com- 
pany for 10 years, first 
as plants engineer, then 
as assistant sales man- 
ager, and afterward as 
sales manager of the 
wheel division of the 
business. Two years 
ago, when the Norton 
Company and the Nor- 
ton Grinding Company 
were consolidated, he 
was made vice-presi- 
dent and general sales 
manager. 

He was born in New 
York, February 12, 1880, and was graduated from Stevens 
Institute of Technology in 1901. Subsequently he took post 
graduate work in engineering studies abroad. Early in his 
career he was active at plants of the United States Steel 
Corporation in blast furnace operation. In 1905 he engaged 
in the development 
of zinc-smelting proc- 
esses. The  follow- 
ing years were spent 
in consulting metallur- 
gical and mining work, 
examinations, design 
and operation of mill- 
ing plants in North and 
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South America and 
various European 
countries. Mr. Dietz is 


a member of the Amer- 
ican Society of Me- 
chanical Engineers, the 
American Institute of 
Mining and Metallurgi- 
cal Engineers, the Wor- 
cester Club, Engineers’ 
Club of New York, 
Quinsigamond Lodge 
of Masons, Chamber of 
Commerce, Economic 
Club, Theta Nu Epsilon, Phi Sigma Kappa and University 
Club of Worcester. 





W. La Coste Neilson 


W. La Coste Neilson, vice-president of the Norton Com- 
pany, has been appointed general sales manager, succeeding 
Mr. Dietz. Mr. Neilson was born on May 2, 1879, at Phila- 
delphia, Pa., and graduated from Haverford College in 1901. 
From 1901 to 1905 he was employed by the Standard Stee! 
Works at Burnham, Pa., and was superintendent of the Ches- 
ter Steel Castings Company from 1906 to 1907, when he 
entered the employ of the Norton Company. Mr. Neilson 
served for a few years as assistant sales manager of the 
Norton Company, then was in charge of all foreign business, 
including sales and the management of the foreign plants at 
Wesseling, Germany, and at La Courneuve, France, with 


office in London, England. He was made a vice-president 
two years ago. 
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